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EXECUTIVE SUMMARY

This document is the Corrective Measures Study (CMS) Report for Solid Waste
Management Unit (SWMU) 10 at Tooele Army Depot (TEAD; formerly the North Area),
Tooele, Utah. SWMU 10, known as the Trinitrotoluene (TNT) Washout Facility, s
designated as one of the Known Releases SWMUSs. This CMS Report has been prepared
for TEAD, in association with the U.S. Army Environmental Center (USAEC), in
accordance with the Resource Conservation and Recovery Act (RCRA) Corrective
Action Permit (CAP; UT3213820894) issued to TEAD by the State of Utah.

The purpose of the CMS Report is to recommend a corrective measures
aternative:

For each SWMU for which the baseline risk assessment (RA) determined a
significant threat to human heath under the future residentia land use
scenario.

For each SWMU that poses a threat to the environment.

According to the State of Utah Administrative Code (UAC; Regulation 315-101-6(¢)3), a
site management plan must be prepared for SWMUSs that pose a human health cancer risk
greater than 1 10°®, a noncancer hazard index (HI) greater than 1.0, or a modeled blood
lead level greater than 10 micrograms per deciliter under the future residential land use
scenario. The requirement for a site management plan is fulfilled by the CMS Work Plan
and this CM S Report.

For SWMUSs that pose an unacceptable threat to human health or the environment
under current and likely future land use conditions, the CMS evaluates both active
corrective measures (i.e., treatment technologies) and management measures. For
SWMUs that do not pose an unacceptable threat to human health or the environment
under current and reasonably anticipated future land use conditions, the CMS evaluates
management measures (e.g., monitoring or deed restrictions) and may consider active
corrective measures.

The CMS Report presents a detailed evaluation of the corrective measures
aternatives developed in the Known Releases SWMUs CMS Work Plan (Dames &
Moore, 2000) for the management of identified risks aa SWMU 10, which was
determined in the Phase Il RFI (Rust E&I, 1995) to pose human health or environmental
risks.

The Known Releases SWMUs CMS Work Plan (Dames & Moore, 2000)
identified potential corrective measures aternatives for seven Known Releases SWMUs
including the TNT Washout Facility. This was accomplished by developing corrective
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action objectives (CAOs) for the contaminants of potential concern (COPCs) in the
various media under the likely future land use scenarios. For SWMU 10, the likely future
land use is continued military.

The CAOs developed in the CMS Work Plan (Dames & Moore, 2000) included
guantitative risk-based objectives and qualitative regulatory-driven objectives. COPCs
were compared to quantitative CAOs to identify contaminants of concern (COCs). The
CMS Work Plan identified corrective measures — which may include treatment
technol ogies or management measures — that meet the qualitative and quantitative CAOs,
and assembled them into corrective measures alternatives.

The seven SWMUSs identified in the CMS Work Plan were included in a Draft
Known Releases SWMUs CMS Report issued in February 2000. However, based on
discussions between the U.S. Army and State and Federal regulators, SWMUs 10 and
12/15 are being issued separately to allow for additional data gathering.

The corrective measures alternatives considered for SWMU 10 are listed below:

Excavation and composting of explosives in soil at the former TNT washout
ponds, groundwater monitoring, and land use restrictions to prevent
groundwater use and residential devel opment.

Excavating and composting of explosives in soil at the former TNT washout
ponds, land use restrictions to prevent groundwater use and residential
development, and groundwater extraction and treatment using carbon
adsorption.

Excavation and durry treatment of explosives in soil at the former TNT
washout ponds, groundwater monitoring, and land use restrictions to prevent
groundwater use and residential devel opment.

Excavation, off-post treatment/disposal of explosives in soil at the former
TNT washout ponds, groundwater monitoring, and land use restrictions to
prevent groundwater use and residential devel opment.

Construction of a multilayer cap over explosives contaminated soil at the
former TNT washout ponds, groundwater monitoring, and land use
restrictions to prevent groundwater use and residential development.

The detailed evaluation of each corrective measures alternative considers
technical criteria (including performance, reliability, implementability, and safety),
protection of human health, environmental assessment, administrative feasibility, and
cost, as outlined below:

SWMU 10
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Technical criteria

— Performance — Evaluates the ability of the aternative to perform its
intended function and to meet the CAOs developed in the CMS Work
Plan (Dames & Moore, 2000). Factors affecting performance —
including site and waste characteristics — are also considered, along with
the length of time the dternative maintains its intended level of
effectiveness.

— Reliability — Describes the long-term effectiveness and permanence of
each alternative, and evaluates the adequacy of the treatment technology
based on performance at similar sites, operation and maintenance
(O&M) requirements, long-term environmental monitoring needs, and
residuals management requirements.

— Implementability — Assesses the technical and institutional feasibility of
executing an alternative, including constructability, permit and legal/
regulatory requirements, and availability of materials. This criterion also
addresses the length of time from implementation of the aternative until
beneficia effects are realized.

— Safety — Considers potential threats to workers, off-post residential
communities, and the environment during implementation of the
corrective measure.

Human health assessment — Evaluates the extent to which each alternative
protects human health. This criterion considers the classes and
concentrations of contaminants left onsite, potential exposure routes, and
potentially affected populations. Residual contaminant concentrations are
compared to existing criteria, standards, and guidelines.

Environmental assessment — Evaluates short- and long-term effects of the
corrective measure on the environment, including adverse impacts to
environmentally sensitive areas.

Administrative feasibility — Considers compliance with applicable Federdl,
State, and local environmental and public hedth standards, requirements,
criteria, or limitations.

Cost — Considers capital and annual O&M costs for each alternative.

Based on the detailed evaluations conducted in this CMS, the recommended
corrective measures alternative for SWMU 10 is as follows:

Excavating, composting, groundwater monitoring, and land use restrictions at
the TNT Washout Facility (SWMU 10).

SWMU 10
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Table ES-1 summarizes the corrective measures aternatives evaluated in the
CMS for SWMU 10; aso included are summaries of the results of the human heath and
ecological RA, potential effects on groundwater, and identified COCs.

The CMS Report addresses how the alternatives reduce exposure to
contamination, contaminant concentration, or contaminant migration.

This recommended corrective measures aternative is presented to the public in
the Decision Document. Once the recommendations are accepted, TEAD’s RCRA Post
Closure Monitoring and Corrective Action Permit will be modified to include the
approved CM S Report and Decision Document.

SWMU 10
KR CMS-TEAD
ES-4



TABLE ES-1

Summary of Corrective Measures Alterratives
TNT Washout Fecility (SWMU 10)

Results of Human Health RA (a)

Military Industrial/Construction
Potential Results of
Cancer Blood | Cancer Blood Effectson Ecological
SWMU Risk HI Lead Risk HI Lead | Groundwater? RA (b) COCs(c) Corrective M easur es Alter natives (including cost) (d)
TNT Washout 1.3°10° 21 NE 6.1 107 12 | NE(e) Yes Potential Explosives | Excavation, composting, groundwater monitoring, and land
Facility unacceptable userestrictions ($2,470,000)
(SWMU 10) risk

Excavation, composting, groundwater extraction and treatment,
and land use restrictions ($4,450,000)

Excavation, slurry treatment, groundwater monitoring, and land
use restrictions (Argonne Process, $4,260,000; SABRE Process,
$4,240,000)

Excavation, off-post treatment/disposal, groundwater
monitoring, and land use restrictions ($4,170,000)

Multilayer cap, groundwater monitoring, and land use
restrictions ($2,130,000)

(8) Based onthe Phasell RFI Report (Rust E&I, 1995). In accordance with UAC 315-101, a SWMU requires active corrective measures if risks, HIs, or blood lead |levels under the reasonably
anticipated land use scenario exceed 1 1074, 1.0, or 10 pg/dL, respectively. Maximum risk, HI, and blood level reported.

(b) Ecologica RA results from the Site Wide Ecological RA Report (SWERA; Rust E& |, 1997).

(c) Human health contaminants of concern (COC). Specific COCs are listed in Section 3.0.

(d) The preferred corrective measures alternative for each SWMU is shown in bold italic type.

(e) NE = pathway incomplete or not evaluated; see CMS Work Plan (Dames & Moore, 2000).




1.0 INTRODUCTION

This document is the Corrective Measures Study (CMS) Report for Solid Waste
Management Unit (SWMU) 10 at Tooele Army Depot (TEAD; formerly the North Area),
Tooele, Utah. SWMU 10, known as the Trinitrotoluene (TNT) Washout Facility, is
designated as one of the Known Releases SWMUSs. This CMS Report has been prepared
for TEAD, in association with the U.S. Army Environmental Center (USAEC), under
Alternatives Development and Decision Documents for TEAD — North Area (TEAD-N),
Contract No. DACA31-94-D-0060, Delivery Order No. 1. This CMS Report was
developed in accordance with Module VII, Corrective Action, of the Resource
Conservation and Recovery Act (RCRA) Corrective Action Permit (CAP;
UT3213820894) issued to TEAD by the State of Utah Department of Environmental
Quality (UDEQ) in January 1991.

1.1 PURPOSE AND SCOPE

The CMS Report represents one of the major steps in the RCRA corrective action
process of protecting human health and the environment from the chemicals released at a
facility. In accordance with State of Utah guidance, this report is based on the
evauations and conclusions of the Known Releases SWMUs Phase || RCRA Facility
Investigation (RFI) Report (Rust Environment & Infrastructure (E&I), 1995) and the
Known Releases SWMUs CM S Work Plan (Dames & Moore, 2000). The RFI delineates
the nature and extent of chemical constituents in the environment, and evaluates potential
risks to human health and impacts to the environment. The CMS Work Plan identifies
Ste-specific corrective measures alternatives that address the potential risks and hazards
at each SWMU.

The purpose of this CMS Report is to analyze the corrective measures alternatives
developed in the CMS Work Plan (Dames & Moore, 2000) for SWMU 10. This SWMU
was determined in the Phase || RFI Report (Rust E&I, 1995) to pose unacceptable risks
to human health under the future residential land use scenario, which must be evaluated
per Utah Administrative Code (UAC) R315-101-5.2(b)(1). The objective in conducting
the CMS is to protect human health and the environment during current and expected
future land use. This does not include cleaning up the facility to standards that apply for
other land uses. If other uses are considered in the future, it will be necessary to
reevaluate the corrective measures aternatives identified for this SWMU.

The Known Releases SWMUs CM S Work Plan identified seven Known Releases
SWMUSs which posed human health or environmenta risks. All seven SWMUs were
included in a Draft Known Releases SWMUs CMS Report issued in February 2000.
However, based on discussions between the U.S. Army and State and Federal regulators,
SWMUSs 10 and 12/15 are being issued separately to allow for additional data gathering.

The CMS Report is intended to be used in conjunction with the CMS Work
Plan (Dames& Moore, 2000); most information presented in the work plan is not
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repeated in this report. The CMS Work Plan summarizes TEAD background
information, including location, physical characteristics, history, present mission, future
use, and previous investigations/regulatory overview. Also included for each SWMU are
descriptions of background, summaries of contamination assessment from the Phase ||
RFI Report (Rust E&I, 1995), results of human health and ecological risk assessments
(RAYS), interim corrective actions (as applicable), identification of corrective action
objectives (CAOs) and contaminants of concern (COCs), qualitative estimates of extent
of contamination (as applicable), and development of corrective measures aternatives.

1.2 BACKGROUND

TEAD is located in Tooele Valley in Tooele County, Utah, immediately west of
the City of Tooele and approximately 30 miles southwest of Salt Lake City (Figure 1-1).
The U.S. Army Ordnance Department established the Tooele Ordnance Depot in 1942. It
was redesignated as TEAD-N in August 1962; aso at this time, the former Deseret
Chemical Warfare Depot was renamed TEAD — South Area (TEAD-S). Both the North
and South Areas of TEAD have been mgor ammunition storage and equipment
maintenance installations that support other U.S. Army instalations throughout the
western United States. In 1996, TEAD-N and TEAD-S were designated as TEAD and
Tooele Chemical Activity (TECA), respectively. In October 1996, TECA was renamed
the Deseret Chemical Depot (DCD).

The current missions of TEAD are;

To receive, store, issue, maintain, and dispose of munitions
To provide installation support to attached organizations
To operate other facilities as assigned.

The mission of maintaining and repairing equipment was discontinued in 1995.

Developed features at TEAD include igloos, magazines, administrative buildings,
an industrial maintenance area, military and civilian housing, roads, and vehicle storage
hardstands and other alied infrastructure. In 1993, TEAD was placed on the list of
military facilities scheduled for realignment under the Base Realignment and Closure
(BRAC) Program. (A portion of the Old Industrial Waste Lagoon (OIWL; SWMU 30) is
included in the BRAC parcel.)

As a result of past activities at the ingtallation, TEAD was included in the U.S.
Army’s Ingtallation Restoration Program (IRP) in 1978. The first component of that
program was an Ingalation Assessment (U.S. Army Toxic and Hazardous Materias
Agency (USATHAMA), 1979), which identified a number of known and potential waste
and spill sites and recommended further investigations.

In 1984, TEAD was nominated for inclusion on the National Priorities List (NPL)
because of identified hazardous constituents at some sites, particularly the Industrial Waste
Lagoon (IWL; SWMU 2). However, TEAD was not placed on the NPL until October 1990.
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In the interim, the U.S. District Court for the State of Utah issued a consent decreeto TEAD
for groundwater contamination at SWMU 2.

As part of being placed on the NPL, a Federal Facility Agreement (FFA) was
entered into between the U.S. Army, U.S. Environmental Protection Agency (EPA) Region
8, and UDEQ in September 1991. The FFA addresses 17 SWMUs under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).

In January 1991, TEAD was issued a RCRA Post Closure Permit for the IWL
(SWMU 2). The permit included a CAP that required action at 29 SWMUSs. Additiona
SWMUSs have since been added to the RCRA CAP, which is regulated by UDEQ.

Since the initial assessment of TEAD, a number of environmental investigations
have been performed (and are ongoing) under CERCLA or RCRA. At TEAD, these
additional investigations have identified 57 dites, including nine designated as the Known
Releases SWMUs. These SWMUs are managed under the RCRA CAP program. The
Phase Il RFI Report (Rust E&I, 1995) determined that seven of these Known Releases
SWMUSs pose an unacceptable human health risk under the future residential land use
scenario. Therefore, according to UAC R315-101-6(c)3, a risk-based closure will not be
granted, and a site management plan — the requirements of which are met by a CMS —
must be prepared.

This CMS Report discusses the TNT Washout Facility (SWMU 10). Figure 1-2
shows the location of SWMU 10.

1.3 REPORT ORGANIZATION

The remainder of the CM S Report is organized as follows:

Discussion of evaluation criteria used in the detailed analysis of corrective
measures alternatives (Section 2.0).

Summary of pertinent information presented in the Phase Il RFI (Rust E&l,
1995) and the CMS Work Plan (Dames & Moore, 2000) for SWMU 10
(Section 3.0). This includes a description of the SWMU; the magnitude and
extent of contamination; results of the human health risks and hazards
assessment for realistic future uses only; results of the ecological RA; CAOs,
COCs; and potentially applicable corrective measures aternatives. Each
area-specific corrective measures alternative is evaluated in detail based on
the criteria presented in Section 2.0. The alternatives are then compared, and
one is recommended for implementation at SWMU 10.

Summary of recommerded corrective measures alternative for SWMU 10
(Section 4.0).

References (Section 5.0).

SWMU 10
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Supporting cost data for each recommended corrective measures alternative
(Appendix A).

Groundwater extraction well modeling and natural attenuation (Appendix B).
Ecological risks summary for SWMU 10 (Appendix C).
C-Soil Model Results (Appendix D).
Additional Soil Sampling Activities (Appendix E).
The Final Additional Field Investigation Report (URS-Dames & Moore, 2001)
presents the results of the 1997 additional sampling activities at SWMU 10.

Groundwater modeling for SWMU 10 is presented in Volume 111 of the Draft Known
Releases SWMUs CM S Report (Dames & Moore, 2000a).
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20 DESCRIPTION OF EVALUATION CRITERIA

The CMSWork Plan (Dames & Moore, 2000) identifies corrective measures dternatives
for SWMU 10. Alternatives are identified by developing CAOsfor the contaminants of potentia
concern (COPCs) in the various media under the assumed future land use scenarios.

The CAOs include quantitetive risk-based objectives and qualitative regulatory-driven
objectives. They are based on land use and potentia receptor assumptions, exposure pathways,
results of the human hedth RA, regulatory criteria, and background sampleresults. The CAOsfor
SWMU 10 are based on the current and likdly future military land use. The CAOsweredeveloped
inaccordance with UAC R315-101, including the* Principle of Norn Degradation”; EPA guidance
(USEPA, 1991); the human hedlth RA for the Known Releases SWMUSs (Rust E& |, 1995); the
Revised Find Site-Wide Ecologica Risk Assessment (SWERA; Rust E& 1, 1997); and U.S. Army
policy (Radkiewicz, 1995). The COPCs are compared to quantitative CAOsto identify COCs.

To determinewhich contaminantsrequire action, congderation isgiven to whether average
concentrationsacrossthe site (i.e., exposure point concentration (EPC) asused in the RA) exceed
the CAO, whether COCs are isolated and a low leves, or whether contaminants present
unacceptable ecologica risks.

Corrective measures—which may include management measures or trestment technologies

that meet the CA Os and address the COCs— are assembled into corrective measures aternatives.

The dternatives are developed according to RCRA guidance on performing a CMS (Sperber,

1996) and UDEQ regulaions. The CMSWork Plan explainsthe methodology in detail. Figure 2-
1 summarizes the dternatives devel opment procedure.

RCRA criteriaare used to evd uate each of the corrective measures dternativesidentifiedin
the CMSWork Plan. Inaccordancewith RCRA guidance on performingaCM S (Sperber, 1996)
and Module V11 of the RCRA Part B Permit for TEAD, the detailed eva uation of each corrective
measures dternative presented in Section 3.0 condderstechnicd criteria (including performance,
reliability, implementakility, and safety), protection of human health, protection of the environment,
adminidrative feashility, and cot, as defined below:

Technicd criteria

— Peformance — Evduates whether the corrective measures dterndive can
perform itsintended function and meet the CAOs developed in the CMS Work
Pan (Dames & Moore, 2000), including compliance with Federd, State, and
local regulations. Thiscriterion consgdersSiteand waste characterigtics, and dso
the length of time the dternaive maintainsits intended level of effectiveness,

SWMU 10
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— Rdiahility — Describes the long-term effectiveness and permanence of each
dternative. This criterion evauates the adequacy of the corrective measure
based on performance at Smilar Sites, operation and maintenance (O&M)
requirements, long-term environmental monitoring needs, and resduds
management requirements.

—  Implementability — Assessesthetechnicd and indtitutiond feasibility of executing
a corrective measures dternative, including condructability, permit and
legd/regulatory requirements, availability of materids, and length of time from
implementation to redization of beneficid effects.

—  Safety— Consdersthe potentia threatsto workers, nearby communities, and the
environment during implementation of the corrective measure.

Human hedth assessment — Evauates the extent to which each dternative protects
human hedlth. Thiscriterion considersthe classes and concentrations of contaminants
left ongdite, potentid exposure routes, and potentialy affected populaions. Residud
contaminant concentrations are aso compared to existing criteria, standards, or
guiddlines,

Environmenta assessment — Evauates short- and long-term effects of the corrective
measure on the environment, including adverse impacts to environmentaly senstive
aress.

Adminigrative feasbility— Consders compliancewith applicable Federd, State, and
loca environmental and public health Sandards, requirements;, criteria, or limitations.

Cost — Consders capita and annuad O&M codts for each corrective measures
dternative. Capitd costs include direct and indirect costs. Annuad O&M costs
typicaly include labor, maintenance, energy, and sampling/analysis. For purposes of
comparison, costs are presented in terms of present worth (i.e., the current value of a
future expenditure). The cost estimates are based on conventiona cost estimating
guides, vendor information, and engineering judgment. For adterndives with soil

excavation and digposd, apreliminary assessment is made concerning whether the soil

will be RCRA hazardous as define in 40 CFR Part 261. Appendix A presents the
detailed cost estimate tables.
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30 TNT WASHOUT FACILITY
(SWMU 10)

Section 3.0 evaluates corrective measures alternatives for the TNT Washout
Facility (SWMU 10; Figure 3-1). Data from the CMS Work Plan (Dames & Moore,
2000), the human hedlth RA (Rust E&I, 1995), and the SWERA (Rust E&I, 1997) are
also summarized below.

As shown on Figure 31, the TNT Washout Facility occupies approximately 14
acres in the south-central section of TEAD. The facility was constructed in 1948 and
operated through 1986; however, from 1966 through 1986, it was active only for an
approximate total of 6 months. The TNT Washout Facility consisted of the bomb
reconditioning building (Building 1245), a storage facility (Building 1246, removed in
1993), eight unlined old TNT washout ponds, one unlined new TNT washout pond, two
inrground steel settling tanks (removed in 1996), a series of unlined ditches, and
underground piping. The decommissioning of munitions consisted of opening munition
casings, removing explosives, rinsing casings, filtering the rinsewater, and discharging it
to settling tanks and then through ditches and underground piping to the washout ponds.
The old washout ponds were closed in 1984 by covering them with soil and a PVC liner.
However, this PVC liner may not have been installed and maintained according to Utah
closure regulations. Therefore this cap does not adequately protect ecological receptors
and could allow for infiltration of precipitation and leaching of soil contaminants to
groundwater.

31 SUMMARY OF RAsAND CMSWORK PLAN

The Phase Il RFI (Rust E&I, 1995) identified unacceptable cancer risks and Hlis
for the hypothetical future adult and child residents at the TNT Washout Facility.
Therefore, according to EPA guidance (discussed in Section 2.0 of the CMS Work Plan)
and UAC R315-101-6(c)(3), this SWMU is included in the CMS process, and corrective
measures must be evaluated. In addition, though no elevated cancer risks were identified
for the actual current and likely future Depot personnel o for the future construction
worker, elevated HIs were identified for both receptors.

The SWERA (Rust E&I, 1997) indicated that SWMU 10 is likely to pose
unacceptable ecological risks based on explosives in vegetation sampled at the site.
Therefore, ecological risks are considered in the assessment of corrective measures.

During investigations at SWMU 10, a groundwater plume of explosives (Figure
3-2) was detected, with cyclotrimethylenenitramine (RDX) as the primary component.
RDX was detected in three wells in 1997 and two wells in 2001. The 1997 RDX
concentrations in wells N-3H, N-3A, and N-133-90 were 95 F g/L, 36.5 F g/L, and 0.54
F g/L, respectively. 1n 2001, wells N-3H and N-3A had RDX detections of 2.4 F g/L and
13.1 F g/L, respectively. TNT was detected at less than 2 F g/L in wells N-127-88, N-
128-88, and N-130-88in 1998. TNT has not been detected in any SWMU 10 wells since
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1998. Lower levels of other explosives have also been detected at infrequent and very
low concentrations (Rust E&I, 1995). The depth to groundwater is approximately 240
feet bgs.

The general direction of groundwater flow across TEAD is from south to north
northwest, with groundwater entering TEAD from the southeast, south, and southwest.
Previous investigations indicate the presence of localized perched water tables beneath
SWMU 10, which varies in depth from 17 to 180 feet (Montgomery Watson, 1997). The
perched zone is ephemeral, and completely dried up once the source of water
disappeared; thus, it likely does not fall under Utah’s non-degradation policy. Two
sources of water have been identified as possible historical contributors to the perched
zone. The first was the washout ponds and the second a burst water main. Both sources
of water are now gone. Additional information concerning the perched zone is presented
in the CMS Work Plan (Dames & Moore, 2000) and Additional Field Investigation
Report (Dames & Moore, 2001). The groundwater modeling study in Volume I11 of the
Draft Known Releases SWMUs CMS Report (Dames & Moore, 2000a) evaluated
whether the RDX contaminant plume or its breakdown products would migrate to the
TEAD boundary and, if so, at what rate. Based on modeling results, the plume appears to
reach the limit of its migration within 50 years, at whichtime it likely reaches a steady-
state condition — largely due to the combined factors of degradation, dispersion, and
sorption. Based on the concentrations of contaminants measured during previous
investigations, and the conservative assumptions of the nodel (which evaluates a worst
case scenario), it is unlikely that the explosives plume will reach the TEAD boundary if
left unremediated. The monitoring results between 1997 and 2001 suggest a decrease in
RDX concentration and no migration off-site.

The CMS Work Plan (Dames & Moore, 2000) identified COCs by comparing the
maximum concentration of each COPC identified in the Phase Il RFI (Rust E& I, 1995) to
its respective quantitative CAO. Based on this evaluation, 2,4,6-TNT and RDX are the
COCs for surface soil and subsurface soil aa SWMU 10. The COC locations are
presented on Figure 3-3. The following table shows the maximum concentrations of the
COCs identified in surface and subsurface soil compared to their CAOs (in micrograms

per gram (mg/g)):

TNT WASHOUT FACILITY (SWMU 10)
Maximum EPC
cocC Concentration (ng/g) (mg/Q) CAO (rmo/g)

Surface soil Depot Personnel

2,4,6TNT 20,700 2,500 86

RDX 1,100 130 31
Subsurface soil Construction Worker

2,4,6TNT 1,200 146.3 710

RDX 553 94.2 200
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In the Phase Il RFI (Rust E& I, 1995), the human health RA used the EPC — which
represents the likely concentration that an individual is exposed to by working in the area
of the SWMU - to calculate human health risks. The EPC for each identified COC in
both surface and subsurface soil is compared to the respective CAO, as shown in the
above table.

Based on this comparison, which is described in detail in the CMS Work Plan
(Dames & Moore, 2000), the EPCs for RDX and 2,4,6-TNT in surface soil exceed the
CAOQOs and result in unacceptable HI values for the redlistic current and future land use
scenarios. Based on these evaluations, the CMS Work Plan identifies active corrective
measures (i.e., treatment technologies) as well as management measures to address these
contaminants in both surface and subsurface soil.

In April 2002, additional soil samples were collected at SWMU 10 and analyzed
for TNT and RDX to refine the horizontal and vertical extent of explosives contamination
in shallow soils in and around the former ponds. Appendix E discusses these additional
soil sampling activities. The sample locations were based on a sampling grid and a three
step sampling program. Figure 34 presents the sampling grid. Sample locations with
results above RDX or TNT CAOs are highlighted in yellow. Grid blocks corresponding
to previous COC locations (see Figure 3-3) are aso highlighted.

Based on the soil sampling described in the Phase Il RFI (Rust E& I, 1995) and in
Appendix E of this CMS, the total area and volume of contaminated soil to be evaluated
for possible corrective measures are estimated to be 25,300 square feet (ft) and 5,000
cubic yards (yd®), respectively. This volume of contaminated soil is split between three
separate areas. An area of approximately 18,700 ft? covers most of the three southern
most ponds between grid rows M and X. It is estimated that within this area, about 20
percent of the soil is contaminated to a depth of 9 feet bgs and the remaining 80 percent
to a depth of 5 feet bgs. As aresult, this area contains approximately 4,020 cubic yards
(yd®) of contaminated soil. An area of approximately 4,500 ft> covers a significant
portion of the pond between grid rows H and M. The estimated depth of contaminated
soil within this area is 5 feet bgs. This area contains approximately 830 yd® of
contaminated soil. An area of approximately 2,100 ft? is located in the northern portion
of the northern most pond between grid rows A and C. The estimated depth of
contaminated soil within this areais 2 feet bgs. This area contains approximately 155 yd®
of contaminated soil. These volumes are based on achieving military use CAOs. Figure
3-4 shows the estimated extent of contamination at SWMU 10 and the COC locations
that helped define the extent of contamination

In addition to the previoudly discussed quantitative CAOs, the CMS Work Plan
(Dames & Moore, 2000) presented qualitative CAOs for SWMU 10 to comply with UAC
R315-101, as follows:

To protect other media (such as groundwater) from further degradation (i.e.,
to ensure that levels of contamination do not increase beyond existing levels,
per UAC R315-101-3).
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To protect human health and the environment in accordance with Federal,
State, and local regulatory requirements.

The CMS Work Plan (Dames & Moore, 2000) identified four alternatives to
address explosives in soil and groundwater at SWMU 10, as noted below. A fifth
alternative was added after the CMS Work Plan was finalized.

TNT WASHOUT FACILITY (SWMU 10)

Alternative 1: Excavation, composting, groundwater
monitoring, and land userestrictions

Excavate former washout ponds, compost explosives-
contaminated soil on post, and backfill with treated soil.

Monitor identified contaminants in groundwater.

Impose land use restrictions to prevent residentia
development.

Alternative 2: Excavation, composting, groundwater
treatment, and land use restrictions

Excavate former washout ponds and compost explosives-
contaminated soil on post.

Extract contaminated groundwater and treat using granular
activated carbon (GAC); reinject water.

Impose land wuse restrictions to prevent residential
development.

Alternative 3: Excavation, slurry-phase biological
treatment, groundwater monitoring, and land use
restrictions

Excavate former washout ponds and conduct on-post
durry-phase biological treatment of explosives-
contaminated soil.

Monitor identified contaminants in groundwater.

Impose land use restrictions to prevent residentia
development.

Alternative 4: Excavation, off-post treatment/disposal,
groundwater monitoring, and land use restrictions

Excavate former washout ponds, treat/dispose explosives-
contaminated soil off post, and backfill with clean soil.

Monitor identified contaminantsin groundwater.

Impose land wuse restrictions to prevent residential
development.

Alternative 5: Multilayer cap, groundwater monitoring,
and land use restrictions

Construct a multilayer cap over explosives-contaminated
soil at former washout ponds.

Monitor identified contaminants in groundwater.

Impose land use restrictions to prevent residential
development.

Table 3-1 summarizes the risks to human health and the environment evaluated in
the Phase Il RFI (Rust E& I, 1995) and the SWERA (Rust E&I, 1997), and the corrective
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TABLE 3-1

Summary of Human Hedth and Environmental Risks
TNT Washout Facility (SWMU 10)

SWERA
(Rust E&I,
Phase !l RFI (Rust E&, 1995) 1997) CMSWork Plan (Dames & M oor e, 1999)
Impactsto Ecological Corrective Measures
Human Health Risk Assessment (a) Groundwater Risk COCs Alter natives (b)
Yes(g) Unacceptable | Surface soil: Excavation, composting,
risks due to 24,6-TNT groundwater monitoring,
Residential L and Use Scenario (c) Realigtic Future Land Use Scenario (d) RDX in RDX and land userestrictions
Blood Blood vegetative Excavation, composting,
Lead Lead material Subsurface soil: groundwater treatment, and
Risk HI Level (e) Risk Hl | Level (e) 246 TNT land use restrictions
Adult | 25" 102 | 2,500 | NE(f) | Military 13 10° | 21 NE RDX Excavation, slurry-phase
biological treatment,
groundwater monitoring, and
Child | 1.3 102 | 6,600 NE Construction | 61107 | 12 NE land use restrictions

Excavation, off-post treatment/
disposal, groundwater
monitoring, and land use
restrictions

Multilayer cap, groundwater
monitoring, and land use
restrictions

(@) Risks, HIs, and blood lead levels that are above comparison levels appear in bold type. Maximum values reported.

(b) Therecommended corrective measures alternative appears in bold italic type.

(c) EPA guidance and UAC R315-101-5.2(b)(1) require evaluation of the residential land use scenario. Because risks, Hls, or blood lead levels are greater than 1° 10°, 1, or 10 ngy/L,
respectively, EPA guidance and UAC R315-101-6(c)(3) state that a CM S must be performed.
(d) EPA guidance and UAC R315-101-5.2(b)(1) require evaluation of the realistic future land use scenario. Because Hisat SWMU 10 are greater than 1, UAC R315-101-6(€)

indicates that corrective actions must be evaluated.

(e) Blood lead levels are expressed as micrograms per deciliter (ng/dL) for 95 percent of the population. CDC definesalimit of 10 ng/dL for the protection of children.
(f) NE = pathway incomplete or not eval uated; see CMS Work Plan (Dames & Maoore, 2000).
(g) No COCswereidentified for groundwater because there is no complete exposure pathway.




measures aternatives identified for SWMU 10 in the CMS Work Plan (Dames & Moore,
2000).

3.2 DETAILED EVALUATION OF CORRECTIVE MEASURES ALTERNATIVES

Section 3.1.2 evduates the five corrective measures aternatives for the TNT
Washout Facility (SWMU 10). Each of the alternatives includes land use restrictions,
which are described in detail in Section 3.2.1.

3.2.1 Alternative 1 — Excavation, Composting, Groundwater Monitoring, and Land Use
Restrictions

This alternative involves the excavation and screening of approximately 5,000 yd®
of explosives-contaminated soil, followed by onpost composting, backfilling of treated
soil, and covering treated materia with clean soil from an on-post source. The
composting alternative design is based on a composting treatability study conducted at
SWMU 10 (Dames & Moore, 1998).

This alternative calls for excavating the contaminated soil in batches. A soil berm
is placed around the excavated areas to prevent runoff from entering the areas. Each
excavated area is covered with a plastic liner until backfilled with treated material. Prior
to and during excavation, large debris such as broken pipe is removed and disposed of
properly. The existing PVC liner is removed and disposed of wherever excavation
occurs. Confirmatory soil samples are collected from the floor and sidewalls of each
excavation. Material greater than 1 inch in size is separated using a vibrating screen and
returned to the excavation. The surface vegetation will aso be composted. Four
windrows — each approximately 10 feet wide, 265 feet long, and 5 feet high — are
constructed of: soil (30 percent by volume), wood chips (10 percent), afafa (15
percent), lettuce (10 percent), barley (10 percent), cow manure (20 percent), and chicken
manure (5 percent). The windrows are constructed on an asphalt pad (Figures 3-5 and 3-
6) according to the specifications given in Appendix A (Section A.1.1.1). It is estimated
that gpproximately 6,000 gallons of water will be applied to the composted material per
batch. Experience has shown that the water will be used up by the composing process
and not drain off from the windrows. It is estimated that approximately 300 gallons of
molasses will be applied per batch.

Composting is conducted in 18 batches, each involving 15 days of treatment and
10 days to test and stockpile the completed compost and construct new windrows.
Samples of excavated soil are collected on Day 0 and samples of compost material are
collected on Day 15 for each batch and analyzed for explosives. The composted soil is
then aged for up to three months before it is placed back into the excavated area. The
composted soil is aged at the asphalt pad or similar area. Samples from the treated
compost are analyzed for full Toxicity Characteristic Leaching Procedure (TCLP)
parameters before backfilling; material with residual explosives or which fails TCLP will
be recomposted until TCLP is met. A 6inch soil cover sing clean nontreated soil is
placed over the backfilled treated soil. The cover will be allowed to vegetate naturally.
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The cover is designed to prevent surface water ponding, to minimize erosion, and to
accommodate slope stability concerns.

This aternative also includes groundwater monitoring of the explosives plume.
Groundwater modeling conducted for the RDX plume shows that the RDX plume is
nearing steady state, and is not predicted to migrate beyord the installation boundary
(Volume 11l of the Draft Known Releases CMS Report). The results predict that the
plume will not reach downgradient monitoring well N-132-90 after 500 years despite the
very conservative assumption that a long term source remains in place. (Composting
would mitigate the source.) This long-term source presumably contributes to the model
plume's persistence. The primary reason for the very slow migration of the plume is that
the hydraulic gradient is extremely shallow, and the hydraulic conductivity is low, hence
the very dow movement of groundwater. As discussed in Appendix B, RDX
concentrations will owly decrease over time through natural attenuation processes such
as dispersion, dilution, and sorption. However, the conditions for the RDX plume do not
appear to be favorable enough for natural attenuation to be considered an active source of
groundwater remediation. Therefore, this aternative includes a groundwater monitoring
program at SWMU 10 to monitor and document the movement, if any, of the RDX
plume.

The monitoring program will consist of semi-annua sampling for RDX and 2,4,6-
TNT in wells N-3H, N-3A, and N-148-97. WellsN-133-90, N-129-88, N-130-88 and N-
132-90 will be sampled annually. The perched zone (well N-3I) will be sampled every
two years, if enough water can be recovered to purge, followed by sampling 24 hours
later. Figure 3-7 presents the proposed monitoring well locations.

At the end of each year of monitoring, a statistical analysis will be performed.
The details of the monitoring plan, and evaluation protocol for statistical testing will be
developed in the Corrective Measures Implementation Plan (CMIP). Regulatory input
and approval of the CMIP will focus the monitoring requirements to fulfill statistical
objectives. The annual reports will also evaluate the current plume conditions and note
any downgradient migration of the plume. Plume reduction processes such as natural
attenuation will be evaluated. A statistical trend analysis will be performed on the RDX
concentrations in groundwater to see whether concentrations are decreasing over time.
The dtatistical analysis of sampling results will be used to determine when further
monitoring is no longer necessary. The groundwater modeling is kesed on the very
conservative assumption of long term continuing source and overestimates how long
monitoring will be required. Composting effectively removes that source, therefore, for
cost estimating purposes, the groundwater program is estimated to run for 8 years.

A contingency plan will also be developed for this alternative. The contingency
plan will include any necessary strategies in the event that the plume migrates
downgradient faster than predicted. |If a sSituation existed that would require the
implementation of the contingency plan, it would be necessary to instal additional
groundwater monitoring wells around the perimeter of the plume and farther
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downgradient. The need for corrective actions such as groundwater extraction and
trestment would also be reevaluated.

The final component of this alternative is the application of land use restrictions
to prevent groundwater use and future residential use of the site. The groundwater use
restrictions would extend to the area affected by the SWMU 10 plume including beneath
SWMU 11. These restrictions would be incorporated into TEAD’s master land use plan.
This plan aso cals for inspections and monitoring to ensure the restrictions are being
observed. Because U.S. Army regulations direct thet all revisions to the plan be
evaluated with regard to potentia impacts to human health and the environment,
unauthorized future use (i.e., residential) of SWMU 10, or transfer under BRAC, requires
the resolution of conflicts between identified risks and hazards and proposed changes in
land use at the Site.

The real property planning board has authority over land use at the depot, and is
responsible for developing, enforcing, and modifying the installation’s master land use
plan. The authority of the board is derived from the responsible magjor Army command
(i.e., OSC), which has specific oversight functions. These responsibilities include
approving the installation’s master land use plan and any proposed changes. Appendix B
of the CMS Work Plan (Dames & Moore, 2000) presents a more detailed description of
land use restrictions.

Appendix A outlines the design and cost assumptions for this aternative.

Alternative 1 — excavating, composting, groundwater monitoring, and land use
restrictions — is evaluated as follows:

Technical criteria

—  Performance — The composting treatability study at TEAD showed that
composting reduces contaminant concentrations in soil to below
guantitative CAOs in a reasonable amount of time (i.e., 15 days per
batch), thus meeting the requirements of UAC R315-101 (Dames &
Moore, 1998). Approximately 1.25 years is required to treat the 5,000
yd® of explosives-contaminated soil. Together, soil composting and land
use restrictions meet the qualitative CAOs (and UAC R315-101) by
limiting continued impacts to groundwater beyond existing contaminant
levels and by protecting human health and the environment.

The SESOIL (SEasonal SOIL) model was performed to estimate
whether cleaning soil to Depot Worker CAOs will prevent anincrease in
existing levels of groundwater contamination (Appendix D). The model
predicts that TNT and RDX leachate from the remediated soil will not
increase existing levels of groundwater contamination over the course of
the model (200 years).
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Research studies, as well as composting studies at TEAD and Hawthorne
Army Ammunition Plant (AAP) in Nevada, have shown that TNT
intermediate breakdown products (such as amino-dinitrotoluenes and
diamino- nitrotoluenes) are reduced to ®ncentrations below detection
limits under aerobic composting conditions in a reasonable amount of
time (Weston, 1993; Dames & Moore, 1998; Soutiere, 1998).

Groundwater modeling conducted at SWMUs 10 and 11 (as described in
Volume Il of the Draft Known Releasses SWMUs CMS Report
(Dames & Maore, 2000a)) shows that the RDX plume is nearing steady
state and is not predicted to migrate very far beyond its current location
which is several miles from the ingtdlation boundary.  Natura
attenuation processes, such as dilution and dispersion, are likely to
reduce RDX concentrations in groundwater. RDX groundwater
concentrations have decreased steadily from 1997 to 2001.

This alternative reduces the toxicity and mobility of explosives detected
in soil at SWMU 10. It meets the identified goals with no decrease in
effectiveness over time.

Reliability — Studies at TEAD and other sites have shown composting to
be a reliable method to permanently reduce explosives contamination in
areasonable amount of time (i.e., 15 days). This alternative permanently
destroys explosives through mineraization and biotransformation.
Berms blocking prevailling winds will be constructed to prevent
windblown dust at the composting area. At the end of full-scale soil
composting, waste materials management is required, but it consists only
of land deposition in accordance with UAC R315-13, Land Disposal
Regulations. As demonstrated in the TEAD treatability study (Dames &
Moore, 1998), the composted soil will meet both military and residential
cleanup levels and can be placed aa SWMU 10 or in clean aress if
desired. Because the extent of soil excavation is based on military use
CAQO:s, land use restrictions to prevent residential development at the site
itself will be necessary. Land use restrictions are effective over the long
term and have been implemented at many sites with positive results.

Groundwater modeling has predicted that the RDX plume will not
migrate very far beyond its current location and processes such as
dilution and dispersion are likely to reduce contaminant concentrations
in groundwater.

Long-term environmental monitoring is required for groundwater to
document that the plume migration meets the outcome predicted by
modeling. A contingency plan will be enacted if thisis not the case.
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— Implementability — As demonstrated in the TEAD treatability study
(Dames& Moore, 1998), this corrective measures aternative is
technically and administratively feasible at SWMU 10. Site preparation,
including the construction of a temporary structure and asphalt pad and
berms, can be accomplished in a reasonable amount of time.
Amendments and materials-handling equipment are readily available.
Existing wells may be used for groundwater monitoring. Because the
specified future land use for SWMU 10 is military, continuing land use
restrictions at this site should not be difficult.

—  Sdafety — Because the activities associated with composting are conducted
on post, this aternative poses no health risks to off-post residential
communities. Workers involved in the implementation of Alternative 1
may be exposed to explosives-contaminated soil and groundwater. The
use of proper personal protective equipment (PPE), as well as other
protective measures such as dust suppression and monitoring, minimizes
health risks to workers. Explosives material at concentrations exceeding
10 percent (i.e., reactive materia) is not expected to be encountered
during composting. Ventilation systems within the composting building
minimize the accumulation of hazardous gases, such as ammonia, in the
unlikely event they are produced, and should aid in increasing visibility
immediately after turning operations. No workers are to be allowed in
the building while the windrow turner is operating because material may
be thrown from it during mixing operations. No significant chemical or
physical hazards are expected for workers involved in groundwater
monitoring.

Human hedlth assessment — Excavation and treatment of explosives
contaminated soil protect human health by reducing the concentrations of
explosives in soil below quantitative CAOs.  Composting degrades
explosives and their potentialy toxic intermediate breakdown products, and
any resulting product is essentially nonextractable. The toxicity of al
resulting end products has not been determined, but they are considered to be
relatively innocuous in a subsurface environment because of ther
nonleachability. No intermediate 2,4,6-TNT breakdown products, such as
amino-dinitrotoluenes, were detected at the completion of treatability studies
at TEAD or Hawthorne AAP (Dames & Moore, 1998; Soutiere, 1998).

The removal and treatment of contaminated soil through composting reduces
the risk of long-term exposure of military personnel to explosives. The
groundwater is not a source of drinking water and groundwater monitoring
will document any plume migration. A contingency plan will be enacted if
the plume migrates beyond the range expected from modeling. A residual
risk remains onsite from soil contamination at concentrations below military
use CAOs but above residential use CAOs. Restricting future development
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of the site aso protects human health by preventing residential exposure to
soil and groundwater contaminants.

Environmental assessment — The excavation and treatment of explosives
contaminated soil reduce the risk to ecological receptors by limiting exposure
to contaminated soil at the site. Moreover, the ecological risk derives from
RDX in vegetative matter within the SWMU boundary. Therefore, all
vegetation removed during grubbing of the site will be composted with the
soil, thus reducing all ecological risks. See Appendix C.

Administrative feasibility — This alternative complies with applicable Federa
and State laws and regulations, including the requirements of UAC R315-
101, by preventing residential exposure to explosives-contaminated soil and
groundwater. Contaminated soil is excavated in accordance with the
requirements of UAC R307-12, Fugitive Emissions and Fugitive Dust.
Composting is conducted in accordance with regulations governing solid and
specia waste identification, handling, treatment, storage, and disposal, as
contained in Utah Solid and Hazardous Waste Regulations. If the excavated
soil is characterized as hazardous — which is not likely based on experience at
SWMU 10 - it is handled in accordance with applicable Federal and State
regulations. Groundwater is monitored in accordance with Utah groundwater
quality protection regulations.

Cogt — The estimated present worth cost of implementing this corrective
measures aternative is £,470,000. Table A1 (Appendix A) presents the
detailed cost estimate.

3.2.2 Alternative 2 — Excavation, Composting, Groundwater Treatment, and Land Use
Redtrictions

The excavation, composting, and backfilling of treated soil proposed in
Alternative 2 are the same as that described in Section 3.2.1 for Alternative 1.

Alternative 2 also includes the extraction and treatment of contaminated
groundwater using GAC. Three wells are used to extract groundwater, at a total flow rate
of 100 galons per minute. Based on the results of a groundwater extraction model
conducted as part of this CMS (see Appendix B), the well locations were shown to
effectively capture the contaminated groundwater plume. For purposes of this CMS,
groundwater is to be extracted from three 6-inch diameter PVC wells installed to a depth
of 350 feet bgs. Figure 3-8 shows typical extraction well details. Treated water is
reinjected using three 5inch diameter infiltration wells, each approximately 150 feet
deep. Figure 3-9 shows typical injection well details. Optimization of groundwater
pumping and reinjection will require a pump test to determine local groundwater flow
parameters, specifically, hydraulic conductivity. (Current data include only aloca slug
test).
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Prior to treatment, the extracted groundwater is filtered and stored in an
equalization tank. The filtered water is treated using two 1,700-pound preassembled,
skid-mounted, downflow carbon adsorbers placed in series (Figure 3-10). Used carbon is
stored in 55-gallon drums and disposed in a Subtitle C landfill. The treatment system is
installed inside a temporary structure to avoid freezing during winter operations.

Additional testing is required prior to final design of the pump-and-treat system.
Short-term pilot tests are necessary to determine the adsorptive capacity of activated
carbon. In addition, aquifer tests are needed to determine local aquifer transmissivity and
specific yield or storage coefficient.

To document the performance of the pump and treat program, monitoring of
groundwater will include analysis for VOCs from strategic wells across the site. The
monitoring program will be the same as for Alternative 1 described in Section 3.2.1. Itis
assumed that the pump and treat system will operate until the groundwater explosives
concentrations have been show to decrease consistently for five consecutive sampling
periods using statistical methods agreed to by the U.S. Army, EPA, and UDEQ. For cost
estimating purposes, the groundwater extraction program is estimated to run for 8 years.

The final component of Alternative 2 is the application of land use restrictions, as
described in Section 3.2.1.

Appendix A outlines the design and cost assumptions for this aternative.

Alternative 2 — excavation, composting, groundwater treatment, and land use
restrictions— is evaluated as follows:

Technical criteria

— Performance — The composting treatability study (Dames & Moore,
1998) showed that composting reduces contaminant concentrations in
soil to below quantitative CAOs in a reasonable amount of time (i.e., 15
days per batch), thus meeting the requirements of UAC R315-101.
Approximately 1.25 years is required to treat the 5,000 yd® of
explosives-contaminated soil. Together, soil composting and land use
restrictions meet the qualitative CAOs (and UAC R315-101) by limiting
continued effects on groundwater beyond existing contaminant levels
and by protecting human health and the environment.

Research studies, as well as composting studies at TEAD and Hawthorne
AAP, have shown that TNT intermediate breakdown products (such as
amino-dinitrotoluenes and diamino-nitrotoluenes) are reduced to
concentrations below detection limits under aerobic composting
conditions in a reasonable amount of time (Weston, 1993; Dames &

Moore, 1998; Soutiere, 1998).
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Extraction and treatment of contaminated groundwater ensures the plume
Is contained. However, groundwater modeling conducted for the RDX
plume shows that even without corrective measures the RDX plume is
nearing steady state and is not predicted to migrate very far beyond its
current location which is several miles from the installation boundary.

This alternative reduces the toxicity and mobility of explosives detected
in soil a& SWMU 10. The treatment of soil and groundwater and the
implementation of land use restrictions comply with UAC R315-101.
Groundwater extraction and treatment reduce the toxicity, volume, and
mobility of RDX in groundwater. Thus, Alternative 2 meets the
identified goals with no decrease in effectiveness over time.

Reliability — Studies at TEAD and other sites have shown composting to
be a reliable method to permanently reduce explosives contamination in
areasonable amount of time (i.e., 15 days). This alternative permanently
destroys explosives through mineralization and biotransformation. At
the end of ull-scale soil composting, waste materials management is
required, but it consists only of land deposition in accordance with UAC
R315-13, Land Disposa Regulations. As demonstrated in the TEAD
treatability study (Dames & Moore, 1998), the composted soil will meet
both military and residentia cleanup levels and can be placed at SWMU
10 or in clean areas if desired. Because the extent of soil excavation is
based on military use CAQOs, land use restrictions to prevent residential
development at the site itself will be necessary. Land use restrictions are
effective over the long term and have been implemented at many sites
with positive results.

Groundwater modeling has predicted that the RDX plume will not
migrate very far beyond its current location arnd groundwater extraction
will further contain the plume. Groundwater extraction and carbon
adsorption are effective over the long term and have been implemented
a many sites with positive results.  Environmental monitoring is
required for groundwater to confirm that the plume is treated and
contained.

For cost estimation purposes, groundwater extraction and treatment are
estimated to require 8 years. Spent carbon is periodically removed and
disposed off post because it is not likely that it can be regenerated or
reactivated. A treatment and disposal facility is located within 100 miles
of TEAD.

Extracted groundwater containing RDX has been treated using carbon
adsorption with success but RDX does not adsorb to carbon as well as
other common contaminants, resulting in increased O&M costs. The
existing Industrial Waste Lagoon (SWMU 2) pump and treat system has
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operational difficulties with corrosion due to the corrosive nature of the
groundwater.

— Implementability — This corrective measures dternative is technicaly
and administratively feasible at SWMU 10. The TEAD treatability study
(Dames & Moore, 1998) demonstrated the feasibility of composting, and
vertical recovery wells have been successfully used to remediate
groundwater at TEAD. A pump test is needed to design the extraction
system. Because the specified future land use for SWMU 10 is military,
continuing land use restrictions at this site should not be difficult.

— Sdfety — Because the activities associated with composting and
groundwater extraction and treatment are conducted on post, this
aternative poses no health risks to off-post residential communities. The
trangport of spent carbon to the treatment and disposa facility is not
expected to pose risks to off-post communities because of the small
guantities of carbon and low RDX concentrations.

Workers involved in the implementation of Alternative 2 may be
exposed to explosives-contaminated soil and groundwater. However, the
use of proper PPE, as well as other protective measures such as dust
suppresson and monitoring, minimizes health risks to workers.
Explosives material at concentrations exceeding 10 percent (i.e., reactive
material) is not expected to be encountered during composting.
Ventilation systems within the composting building minimize the
accumulation of hazardous gases, such as ammonia, and should aid in
increasing visibility after turning operations. No workers are to be
alowed in the building while the windrow turner is operating because
material may be thrown from it during mixing operations.

Human hedlth assessment — Excavation and treatment of explosives-
contaminated soil protect human health by reducing long-term exposure, as
further detailed in Section 3.2.1. Both soil composting and groundwater
treatment reduce the risk of long-term exposure of military personnel to
explosives. The removal and treatment of contaminated soil prevent human
contact with contaminants and eliminate the possibility of contaminant
migration. The loca groundwater is not a source of drinking water and
groundwater extraction and treatment will ensure the plume does not migrate
beyond its current location. The residual risk remaining onsite for soil results
from soil contamination at concentrations below military use CAOs but
above residential use CAOs. Restricting future development of the site also
protects human health by preventing residential exposure to soil and
groundwater contaminants.

Environmental assessment — The excavation and treatment of explosives-
contaminated soil reduces the risk to ecological receptors by limiting
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exposure to contaminated soil at the site. Moreover, the ecological risk
derives from RDX in vegetative mater within the SWMU boundary.
Therefore, all vegetation removed during grubbing of the site will be
composted with the soil, thus reducing all ecological risks. See Appendix C.

Administrative feasibility — This aternative complies with applicable Federal
and State laws and regulations, including the requirements of UAC R315-
101, by preventing residential exposure to explosives-contaminated soil and
groundwater.  Contaminated soil is excavated in accordance with the
requirements of UAC R307-12, Fugitive Emissions and Fugitive Dust.
Composting is conducted in accordance with regulations governing solid and
specia waste identification, handling, treatment, storage, and disposal, as
contained in Utah Solid and Hazardous Waste Regulations. [If the excavated
soil is characterized as hazardous — which is not likely based on experience at
SWMU 10 - it is handled in accordance with applicable Federal and State
regulations. Groundwater extraction is conducted in accordance with Utah
groundwater quality protection regulations.

Cost — The estimated present worth cost of implementing this corrective
measures aternative is $1,450,000. Table A2 (Appendix A) presents the
detailed cost estimate.

3.2.3 Alternative 3 — Excavation, Slurry Phase Biologica Treatment, Groundwater
Monitoring, and Land Use Restrictions

This aternative involves the excavation of approximately 5,000 yd® of
contaminated soil, urry phase biologica treatment of the soil, and dewatering followed
by land disposal of the treated solid material. Figure 3-11 shows the full-scale treatment
layout.

The contaminated soil is excavated in batches. A soil berm is placed around the
excavated areas to prevent runoff from entering the areas. Each excavated area is
covered with a plastic liner until backfilled with treated material. Prior to and during
excavation, large debris such as broken pipe is removed and disposed of properly. The
existing PVC liner is removed wherever excavation occurs. Confirmatory soil samples
are collected from the floor and sidewalls of each excavation. Large solid neterial is
separated using a vibrating screen; it is washed and returned to the excavation. The
washwater is used in preparation of the soil slurry. Two concrete pads are constructed for
the treatment and dewatering of soil, with the treatment system constructed as shown in
Figure 3-12. Vegetation will potentially need to be disposed of at an off-post treatment/
disposal facility.

Slurry-phase biological treatment can be conducted only when the outside
temperature is above 25 degrees Celsius (°C), which in Tooele occurs about 9 months
each year. Treatment can be conducted in a mixing tank or alined lagoon. A lagoon will
require a RCRA-type liner including a clay layer, a geomembrane, and potentially a
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leachate collection system. A lagoon system may result in hard to mix “dead spots’ and
difficulty removing all of the slurry by pumping. Mechanical removal equipment may rip
the liner. Also, wildlife exposure and extra unnecessary water from rain will be difficult
to restrict with a lagoon system. Therefore, a mixing &nk is the preferred treatment
system. The contaminated soil at SWMU 10 is treated in 9 batches — each involving 4
weeks of treatment and 2 additional weeks to prepare the durry, load and unload the
reactors, and dewater the treated slurry. The treatmert process proceeds as follows:

Each batch is prepared in a slurry mixing tank and then transferred to the
reactors. The slurry consists of 40 percent soil by weight. Sodium hydroxide
is used as needed to control pH. Molasses is used as a substrate br the
bioremediation process.

Treated durry is dewatered using a belt filter press, followed by transfer of
the dewatered material to alagoon for further drying.

Water is generally recycled; however, the final batch each year is disposed of
off post at a RCRA Subtitle C facility.

The dried soil istransferred to excavated areas of the washout ponds.

Clean nontreated soil from an onsite source is used to complete backfilling
as needed.

A 6-inch compacted soil cover is placed over the backfilled area. The cover
will be alowed to vegetate naturally. The cover is designed to prevent
ponding, to minimize erosion, and to accommodate slope stability concerns.

Two dlurry processes are currently commercialy available — one operates in an
aerobic/anoxic sequence and is known as the Argonne process (Argonne, 1996); and the
other operates anaerobically and is known as the Simplot anaerobic bioremediation
(SABRE) technology (USEPA, 1995). In both processes, organic contaminants in soil
are biodegraded by naturally occurring microorganisms, with the resulting formation of
inorganic and organic byproducts.

To optimize total explosives degradation, the Argonne process intermittently
supplies air to the durry mixture to permit reactor conditions to cycle
between aerobic and anoxic states. In addition, the slurry is mixed frequently
to prevent settling of the particulate material.

To create highly reducing conditions, the SABRE method quickly establishes
anaerobic conditions, and a carbon source is added to the slurry. Mixing is
limited to reduce the introduction of oxygen.

There are some questions concerning the types of intermediate breakdown
products formed during each of these slurry processes. Some laboratory research studies
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of possible TNT degradation pathways have shown that under aerobic conditions,
secondary amino groups can react with oxygen to form reactive and toxic
hydroxylamines — which can then combine with other hydroxylamines, humic materials,
and soil organic matter to form polymers that bind tightly to soil constituents (Simplot,
1997). These hydroxylamines may then be released to the environment under certain soil
conditions. The studies indicate that anaerobic bioslurry operation prevents the formation
of such toxic intermediates. Metabolic fate studies of TNT biodegradation conducted
during field demonstrations of the aerobic/anoxic process at Joliet Army Ammunition
Pant (JAAP), lllinois, and studies of both the aerobic/anoxic and anaerobic processes at
lowa Army Ammunition Plant (IAAP) indicate that such toxic intermediates are not
actually formed in the field during either process (Hampton, 1998; Argonne, 1996).

The field demonstration at IAAP further determined that both the Argonne and
SABRE processes have similar biodegradation rates, treatment times, and byproducts.
Both methods require:

A cosubstrate and the maintenance of temperatures above 25°C to prevent a
slowdown of microbial metabolism.

Treatability testing to obtain optimum site-specific design criteria.

Based on the similarity of field demonstration results, both processes are considered
sufficiently similar to allow the single evaluation below.

Alternative 3 also includes groundwater monitoring and land use restrictions, as
discussed in Section 3.2.1.

Appendix A outlines the design and cost assumptions for this aternative.

Alternative 3 — excavation, slurry-phase biological treatment, groundwater
monitoring, and land use restrictions— is evaluated as follows:

Technical criteria

— Performance — The slurry-phase biological treatment of soil reduces
explosives concentrations to below quantitative CAOs in a reasonable
amount of time, thus meeting the requirements of UAC R315-101.
Together, soil trestment and land use restrictions meet qualitative CAOs
(and UAC R315-101) by limiting continued effects on groundwater
beyond existing contaminant levels and by protecting human health and
the environment.

The SESOIL moded was performed to estimate whether cleaning soil to
Depot Worker CAOs will prevent an increase in existing levels of
groundwater contamination (Appendix D). The model predictsthat TNT
and RDX leachate from the remediated soil will not increase existing
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levels of groundwater contamination over the course of the nodel (200
years).

Field demonstrations have shown that soil loadings as high as 40 percent
by weight can be effectively treated by this method in 30 to 60 days per
batch (Hampton, 1998; Simplot, 1997). Treatability studies and field
demonstrations have shown that intermediate breakdown products such
as amino-dinitrotoluenes and diamino-nitrotoluenes are reduced to
concentrations near or below the detection limit in a reasonable amount
of time (Simplot, 1998, Hampton, 1998). Approximately 1.5 years is
required to treat the 5,000 yd® of explosives-contaminated soil. Slurry
treatment cannot be performed during winter months. Bench- and pilot-
scale treatability studies are needed to determine site-specific rates of
biodegradation and to optimize process variables. The dewatering
method and disposition of the treated slurry has a significant impact on
remediation feasibility and costs. The Argonne field demonstration
found that dewatering of treated slurry material was hampered by the
small particle sizes of the durry.

Groundwater modeling conducted for the RDX plume (as described in
Volume 1l of the Draft Known Releases CMS Report) shows that the
RDX plume is nearing steady state and is not predicted to migrate very
far beyond its current location which is severa miles from the
installation boundary. Natural attenuation processes, such as dilution
and dispersion, are likely to reduce RDX concentrations in groundwater.
RDX groundwater concentrations have decreased steadily from 1997 to
2001.

Alternative 3 reduces the toxicity and mobility of explosives detected in
soil a8t SWMU 10. It meets the identified goals with no decrease in
effectiveness over time.

Reliability — Pilot-scale studies and field demonstrations at several Army
sites have shown that durry-phase biological treatment is a reliable
method to permanently reduce explosives contamination in soil in a
reasonable amount of time (e.g., 30 to 60 days per batch). However, this
process can be conducted only during the warmest 9 months of the year.
Treating the soil in aliquid phase process presents the potentia of liquid-
phase explosives contamination infiltrating deep into the subsurface if a
spill or leak were to occur at the treatment system. At the end of full-
scale durry treatment, waste materials management consists of soils
dewatering, followed by the transport of alarge volume of nonhazardous
water to a Subtitle C surface impoundment and the land deposition of
treated soil in accordance with applicable regulations.
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Alternative 3 permanently destroys explosives contaminants through
mineralization and biotransformation.  Because the extent of soil
excavation is based on military use CAOs, land use redtrictions to
prevent residential development will be necessary. Land use restrictions
are effective over the long term and have been implemented at many
sites with positive results.

Groundwater modeling has predicted that the RDX plume will not
migrate very far beyond its current location and processes such as
dilution and dispersion are likely to reduce contaminant concentrations
in groundwater.

Long-term environmental monitoring is required for groundwater to
document that the plume migration meets the outcome predicted by
modeling. A contingency plans will be enacted if thisis not the case.

I mplementability — Slurry-phase biological treatment system components
are readily available in the wastewater chemical process and hazardous
waste treatment industries. Existing wells are available for groundwater
monitoring. Because the specified future land use for SWMU 10 is
military, continuing land use restrictions at this site should not be
difficult.

Safety — Because the activities associated with slurry-phase biological
treatment are conducted on pogt, this aternative poses no health risks to
off-post residential communities. Workers involved in the
implementation of Alternative 3 may be exposed to explosives
contaminated soil and groundwater. The use of proper PPE, as well as
other protective measures such as dust suppression and monitoring,
minimizes health risks to workers. Explosives materia at concentrations
exceeding 10 percent (i.e., reactive material) is not expected to be
present in excavated s0il. Engineering controls are used to minimize the
physical hazards of working around moving equipment (e.g., Mixers).

No significant chemical or physical hazards are expected for workers
involved in groundwater monitoring.

Human hedlth assessment — Excavation and treatment of explosives

contaminated soil protect human heath by reducing long-term exposure.
Because this aternative includes durry-phase biological treatment of
contaminated soil, it reduces the longterm risk of exposing military
personnel to explosives. The removal and treatment of contaminated soil
eliminate the major source of explosives contamination at the site. The
groundwater is not a source of drinking water and groundwater monitoring
will document any plume migration. A cortingency plan will be enacted if
the plume migrates toward the base boundary or off-post receptors (which is
not expected). A residua risk remaining onsite from soil contamination at
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concentrations below military use CAOs but above residential use CAOs.
Restricting future development of the site also protects human health by
preventing residential exposure to soil and groundwater contaminants.

Environmental assessment — The excavation and treatment of explosives-
contaminated soil reduces the risk to ecological receptors by limiting
exposure to contaminated soil at the site. Moreover, the ecological risk
derives from RDX in vegetative matter within the SWMU boundary.
Therefore, all vegetation removed from grubbing of the site will be disposed
of properly offsite. See Appendix C.

Administrative feasibility — This aternative complies with applicable Federal
and State laws and regulations, including the requirements of UAC R315-
101, by limiting residential exposure to explosives-contaminated soil and
groundwater.  Contaminated soil is excavated in accordance with the
requirements of UAC R307-12, Fugitive Emissions and Fugitive Dust.
Slurry treatment is conducted in accordance with regulations governing solid
and special waste identification, handling, treatment, storage, and disposal, as
contained in Utah Solid and Hazardous Waste Regulations. If excavated soil
is characterized as hazardous — which is not likely based on experience at
SWMU 10 - it is handled in accordance with applicable Federal ard State
regulations. Groundwater is monitored in accordance with Utah groundwater
quality protection regulations.

Cost — The estimated present worth cost of implementing this corrective
measures alternative using the Argonne process is $4,260,000. The estimated
present worth cost is $4,240,000 if the SABRE process is used. Tables A-3
and A-4 (Appendix A) present the detailed cost estimates.

3.24 Alternative 4 — Excavation, Off-Post Treatment/Disposal, Groundwater
Monitoring, and Land Use Restrictions

This dternative includes the excavation of approximately 5,000 yd® of
contaminated soil using an excavator, backhoe, or smilar equipment. Vegetation from
within the contaminated area is also removed. Prior to excavation, large debris such as
broken pipe is removed by hand. The existing PVC liner is removed wherever
excavation occurs. No soil screening is necessary. It is assumed that approximately 250
yd® of soil is excavated per day. Confirmatory soil samples are collected from the floor
and sidewalls of each excavation. Excavation and confirmatory sampling continue until
the quantitative CAOs for RDX and TNT and achieved.

The excavated soil undergoes a soil profile analysis to determine if the soil
exhibits a listed or characteristic RCRA hazardous waste. A preliminary review of the
site contaminants and potential waste processes contributing to the contamination at
SWMU 10 suggest that the explosivesin soil are not listed wastes. The contaminant data
suggests that some of the soil may exhibit a RCRA characteristic waste due to 2,4-
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dinitrotoluene (2,4-DNT). A fina waste determination will be made during the
corrective action phase. A review of other regulations (e.g., State of Utah, DOT) and
additional testing (e.g., TCLP) will be necessary to make this determination.

If the soil is classified as containing a hazardous waste in accordance with RCRA
or other applicable criteria, it is transported to an off-post Subtitle C hazardous waste
landfill for direct disposal (if concentrations meet LDR guidelines) or to a TSDF for
incineration. For purposes of thisCMS, it is assumed that the contaminated soil is sent to
a TSDF for incineration. However, if the soil profile results are acceptable and it is
determined that the soil is not a K-listed waste, the soil could be sent to an off-post
Subtitle D landfill for disposal. The excavated soil is transported and manifested in
compliance with applicable regulations.

Excavated areas are backfilled with clean fill obtained from an on-post borrow
location. The backfilled soil surface is designed to prevent surface water ponding, to
minimize erosion, and to accommodate slope stability concerns. The surface will be
allowed to vegetate naturaly.

Alternative 4 aso includes groundwater monitoring and land use restrictions, as
described in Section 3.2.1.

Appendix A outlines the design and cost assumptions for this aternative.

Alternative 4 — excavation, off-post treatment/disposal, groundwater monitoring,
and land use restrictions — is evaluated as follows:

Technical criteria

— Performance — The removal and incineration of explosives-contaminated
soil achieves quantitative CAOs in approximately 40 days, thus meeting
the requirements of UAC R315-101. Together, soil treatment/disposal
and land use restrictions meet qualitative CAOs (and UAC R315-101) by
limiting continued effects on groundwater beyond existing contaminant
levels and by protecting human health and the environment.

The SESOIL model was performed to estimate whether cleaning soil to
Depot Worker CAOs will prevent an increase in existing levels of
groundwater contamination (Appendix D). The model predictsthat TNT
and RDX leachate from the remediated soil will not increase existing
levels of groundwater contamination over the course of the model (200
years).

Groundwater modeling conducted at SWMUs 10 and 11 (Dames &
Moore, 2000) shows that the RDX plume is nearing steady state and is
not predicted to migrate very far beyond its current location which is
severa miles from the installation boundary. Natura attenuation
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processes such as dilution and dispersion are likely to reduce RDX
concentrations in groundwater. RDX groundwater concentrations have
decreased steadily from 1997 to 2001.

This alternative reduces the toxicity and mobility of explosives detected
in soil a& SWMU 10. It meets the identified goals with no decrease in
effectiveness over time.

Reliability — Incineration technology is proven as an effective method for
treating explosives contaminants in soil. The treated soil will meet
residential cleanup levels and can be placed at SWMU 10 or in clean
areas if desired. Because the extent of soil excavation is based on
military use CAOs, land use restrictions to prevent residential
development will be necessary. Land use restrictions are effective over
the long term and have been implemented at many sites with positive
results.

Groundwater modeling has predicted that the RDX plume will not
migrate very far beyond its current location and processes such as
dilution and dispersion are likely to reduce contaminant concentrations
in groundwater.

Long-term environmental monitoring is required for groundwater to
document that the plume migration meets the outcome predicted by
modeling. A contingency plan will be enacted if thisis not the case.

Implementability — A licensed incinerator for the destruction of
explosives-contaminated soil is located within 80 miles of TEAD. A
RCRA Subtitle C landfill for the receipt of ash residue is located within
100 miles of TEAD. All necessary equipment, facilities, and personnel
are readily available for implementation of this aternative, and
experienced vendors are available to perform the work. Existing wells
are available for groundwater monitoring. Because the specified future
land use for SWMU 10 is military, continuing land use restrictions for
this site should not be difficult.

Safety — It is assumed that no explosive levels of 2,4,6-TNT (i.e,
concentrations exceeding 10 percent) are encountered during the
excavation and remova of explosives-contaminated soil from SWMU
10. The transportation of contaminated soil to the off-post incineration
facility presents a minor risk to off-post residential communities.
However, the contaminants are nonvolatile and immobile, and are not
considered to pose a significant risk even in the event of atruck accident
or spill during transportation.  Compliance with al applicable
requirements for the transportation of hazardous materials minimizes this
potential risk. Workers involved in the implementation of Alternative 4
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may be exposed to explosives-contaminated soil and groundwater. The
use of proper PPE, as well as other protective measures such as dust
suppression and monitoring, minimizes health risks to workers during
excavation. No significant chemical or physical hazards are expected for
workers involved in groundwater monitoring.

Human health assessment — Excavation and incineration of explosives
contaminated soil protect human health by educing long-term exposure.
Because this alternative includes incineration of explosives-contaminated
soil, it eliminates the longterm risk of exposing military personnel to
explosives. The excavation and incineration of contaminated soil remove the
major source of explosives contamination at the site. Some degree of long-
term liability is associated with the placement of ash residue in a landfill.

The groundwater is not a source of drinking water and groundwater
monitoring will document the plume migration. A contingency plan will be
enacted if the plume migrates toward the base boundary or off-post receptors
(which is not expected). The residual risk remaining onsite for soil results
from soil contamination at concentrations below military use CAOs but
above residential use CAOs. Restricting future development of the site also
protects human health by preventing residential exposure to soil and
groundwater contaminants.

Environmental assessment — The incineration of explosives contaminated soil
immediately and permanently protects ecological receptors by removing and
destroying the explosives contaminants. Moreover, off-post treatment/
disposal of RDX contaminated vegetation removes the source of calculated
ecological risks. See Appendix C.

Administrative feasibility — Alternative 4 complies with applicable Federal
and State laws and regulations, including the requirements of UAC R315-
101, by limiting residential exposure to explosives-contaminated soil and
groundwater. The excavation and confirmatory sampling of soil are
implemented as described for Alternative 1 (Section 3.2.1). Contaminated
soil is excavated in accordance with the requirements of UAC R307-12,
Fugitive Emissions and Fugitive Dust. Decontamination water is transported
off post for treatment/disposal in accordance with applicable Utah
regulations.

Alternative 4 is conducted in accordance with regulations governing waste
identification, handling, treatment, storage, and disposal, as contained in Utah
Solid and Hazardous Waste Regulations. If excavated soil is characterized as
hazardous — which is not likely based on experience at SWMU 10 — it is
handled in accordance with applicable Federal and State regulations. This
aternative meets State requirements for air emissiors, and groundwater is
monitored in accordance with Utah groundwater quality protection
regulations.
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Cost — The estimated present worth cost of implementing this corrective
measures aternative is $,170,000. Table A5 (Appendix A) presents the
detailed cost estimate.

3.25 Alternative 5 — Multilayer Cap, Groundwater Monitoring, and Land Use
Restrictions

This aternative includes installation of a multi-layer cap over the contaminated
soil. The area of soil contamination above military use CAOs is approximately 25,300 ft*
(see Figure 3-4). Before construction of the cap, soil samples are collected and analyzed
for RDX and TNT to confirm the area of contaminated soil. The proposed cap will cover
all of the contaminated soil at SWMU 10 except for the hot spot in the former fifth pond.
To be conservative, allowing for a even dope to the existing ground surface, and
accounting for the irregular shape of the contaminated area, the cap is assumed to cover
70,000 ft? (see Figure 3-13). The conceptual cver system presented in this aternative
will significantly reduce the amount of infiltration reaching the contaminated soil. The
final cap design may differ from this conceptual cover system and will be based on an
acceptable prevention of direct contact exposure and reduction of infiltration through the
cap as agreed to by the Army and regulators.

The estimated area of contaminated soil in the fifth pond is 2,100 ft2. The
estimated depth and volume of contaminated soil is 2 feet and 155 yd®. This soil is
excavated and placed in the area of the cap. Both surface and subsurface confirmation
samples are collected for this area and analyzed for RDX and TNT. Excavation and
confirmation sampling continue until the quantitative CAOs for RDX and TNT are
achieved at the fifth pond. The excavated area is then backfilled with clean soil from an
on-post borrow pit. The backfilled area is then graded and covered with vegetation to
prevent surface water ponding and to minimize erosion.

Preparation activities before placement of the cap include clearing of vegetation
and stabilizing any extensive soft areas. The vegetation has potential contamination and
isremoved and transported for off-post treatment/disposal.

Figure 3-14 depicts the conceptual cover system under this alternative. From top
to bottom, the final cover consists of:

A 6-inch protective vegetative top soil layer designed to minimize cap
erosion and to promote drainage off the cap. The surface shall have slopes of
at least 3 percent but not more than 5 percent over the capped area;

A 24-inch protective soil layer consisting of soil borrowed from off-site.
This layer is designed to minimize erosion, mitigate root penetration and
freezelthaw problems, and store infiltrated water for later evaporation;

A geosynthetic drainage layer to minimize water infiltration into the low
permeability layer — composed of geotextile-wrapped geonet with a nominal
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thickness of approximately one-quarter inch and an in-plane hydraulic
transmissivity greater than 3 10 square meters per second (nf/sec), and a
final slope of at kast 2 percent after settlement. This drainage layer will
drain into a perimeter water collection pipe. The perimeter pipe will release
water to a basin downgradient of the cap.

A double-component (barrier) low permeability liner system located below
the frost zone — to provide long-term minimization of water infiltration into
the underlying waste — consisting of a 40 mil thick geomembrane (GM)
placed over a geosynthetic clay layer (GCL). A GCL is a factory-
manufactured hydraulic barrier typically consisting of bentonite clay or other
low permeability material, supported by geotextiles and/or geomembranes
which are held together by needling, stitching, or chemical adhesives. For the
purpose of this evaluation the GCL will consist of approximately 1 pound
per square foot (Ib/ft?) of adhesive-bonded granular sodium bentonite
sandwiched between an upper primary woven geotextile and a lower
secondary open weave geotextile;

A foundation soil layer that is the structural base for the final cover. It
includes the soils that cover the buried waste and any additional soil required
to prepare the site for construction of the final cover (i.e., provide required
dlope of cap surface).

The cap isdesigned to prevent the formation of channels of water under the edges
of the cap. Drainage ditches and swales are installed around the cap as needed to collect
surface water runoff. The drainage ditches will drain to a basin downgradient of the cap.
A fence is installed to protect the cap. The cap will be inspected at regular intervals to
check for signs of erosion, settlement, or invasion by deep-rooted vegetation and
burrowing animals. Regrading, revegetation, or other repairs will be implemented as
needed. All of these maintenance activities will require a long-term commitment by the
Army to provide the required upkeep for the cap.

Alternative 5 also includes groundwater monitoring and land use restrictions, as
described in Section 3.2.1. Because a cap does not permanently remove the soil source,
groundwater monitoring is assumed to continue over the 30 year period of cost
estimating.

Appendix A outlines the design and cost assumptions for this aternative.

Alternative 5 — multilayer cap, groundwater monitoring, and land use restrictions
—isevauated as follows:

Technical criteria

—  Performance — The application of land use restrictions and installation of
a multi-layer cap comply with UAC R315-101-3, the “Principle of Non
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Degradation,” by minimizing the infiltration of explosives from soil to
groundwater or to other environmental media. Although the soil
containing explosives concentrations above quantitative CAOs is left in
place, Alternative 5 prevents human and ecological exposure to the
contaminated soil. This alternative is applicable to both site and
contaminant characteristics, as long as the soil cover is properly
maintained, it meets the identified CAOs with no decrease in
effectiveness over time. Together, soil capping and land use restrictions
meet qualitative CAOs (and UAC R315-101) by limiting continued
effects on groundwater beyond existing contaminant levels and by
protecting human health and the environment.

Groundwater modeling conducted at SWMUs 10 and 11 (Dames &
Moore, 2000) shows that the RDX plume is nearing steady state and is
not predicted to migrate very far beyond its current location, which is
severa miles from the ingtalation boundary. Natural attenuation
processes such as dilution and dispersion are likely to reduce RDX
concentrations in groundwater. RDX groundwater concentrations have
decreased steadily from 1997 to 2001.

Reliability — Maintenance and annual inspection of the multi-layer cap
are required to ensure the long-term effectiveness of this aternative. No
Depot worker exposure to the identified contamination will occur while
the cap is in place. Alternative 5 does not require the management of
waste materials except for vegetation stripped during site clearing
activities. However, because elevated levels of explosives are left on
sSite, this alternative does not permanently remove the site risk. Because
the extent of the cap is based on military use CAQOs, land use restrictions
to prevent residentia development will be necessary for the cap and
surrounding area. Land use restrictions are effective over the long term
and have been implemented at many sites with positive results.

Providing and maintaining a vegetative cover on the cap may be
difficult. Conditions at TEAD are not favorable for new plant growth.
Native plants may yield better results, but plants with extensive root
systems could damage the GCL.

The physica properties of GCLs are subject to extensive quality
assurance/quality control at the manufacturing location, which results in
a uniform and highly dependable material. GCLs are typicaly easy to
install. However the arid climate at TEAD could potentially affect the
long-term performance of the GCL. The soil above the GCL must be
properly maintained so deep cracks in the soil do not exposed the GCL.
Moreover, the permeability of GCLs can be increased by out-of-plane
deformations caused by moderate differential  settlement in the cover.
Nevertheless, GCLs have been used in many cover systems with positive
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results and the long-term reliability of the GCL is not likely to decrease
with time.

Groundwater modeling has predicted that the RDX plume will not
migrate very far beyond its current location and processes such as
dilution and dispersion are likely to reduce contaminant concentrations
in groundwater.

Long-term environmental monitoring is required for groundwater to
document that the plume migration meets the outcome predicted by
modeling. A contingency plan will be enacted if thisis not the case.

Implementability — Equipment and materials required for installing the
multi-layer cap are readily available. Approximately 2 to 3 months is
required to complete site construction activities and to achieve the
gualitative CAOs. However, maintaining a vegetative cover and
preventing/repairing cracks and rips in the cover soil and GCL may be
difficult. Existing wells are available for groundwater monitoring.
Because the specified future land use for SWMU 10 is military,
continuing land use restrictions for this site should not be difficult.

Safety — It is assumed that no explosive levels of 2,4,6-TNT (i.e,
concentrations exceeding 10 percent) are encountered during the site
work to construct the multi-layer cap at SWMU 10. The transportation
of contaminated vegetation to the off-post incineration facility presents a
minor risk to off-post residential communities.  However, the
contaminants are nonvolatile and immobile, and are not considered to
pose a significant risk even in the event of atruck accident or spill during
transportation. Workers involved in the implementation of Alternative 5
may be exposed to explosives-contaminated soil and groundwater. The
use of proper PPE, as well as other protective measures such as dust
suppression and monitoring, minimizes health risks to workers during
excavation. No significant chemical or physical hazards are expected for
workers involved in groundwater monitoring. The physical hazards
associated with heavy construction and excavation activities (e.g., hoise,
heavy equipment traffic, and slope stability) require the use of PPE and
compliance with applicable Occupational Safety and Health
Administration (OSHA) regulations.  Groundwater sampling also
requires the proper use of PPE.

Human health assessment — Placing a multi-layer cap over the contaminated

area protects human health by preventing both short- and long-term exposure
to contaminants in soil. The residual risk remaining onsite for soil results
from soil contamination at concentrations below military use CAOs but
above residential use CAOs. Some degree of long term liability and residual
risk is associated with the contaminated soil covered but still onsite. Residual
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risk remaining onsite for soil also results from soil contamination at
concentrations below military use CAOs but above residential use CAOs.
The groundwater is not a source of drinking water and groundwater
monitoring will document any plume migration. A contingency plan will be
enacted if the plume approaches the base boundary or off-post receptors
(which is not expected). Restricting future development of the site aso
protects human health by preventing residential exposure to soil and
groundwater contaminants.

Environmental assessment — The SWERA (Rust E&I, 1997) indicated that
SWMU 10 presents an unacceptable risk to ecological receptors. The
installation of a cover system over contaminated areas reduces this risk by
preventing exposure to contaminated soil at the site. Moreover, off-post
treatment/disposal of RDX contaminated vegetation removes the source of
calculated ecological risks. See Appendix C.

Administrative feasibility — This alternative complies with applicable Federa
and State laws and regulations — including the requirements of UAC R315-
101, by placing a cap over the contaminated soil. This alternative does not
satisfy the regulatory preference for treatment as a principal element of the
remedy. Land use restrictions prevent the potential for residential exposure
to contaminated soil. Because SWMU 10 is to remain under U.S. Army
control, land use restrictions will be administered through the installation’s
Real Property Planning Board.

Alternative 5 would be conducted in accordance with regulations governing
waste identification, handling, treatment, storage, and disposal, as contained
in Utah Solid and Hazardous Waste Regulations. Groundwater is monitored
in accordance with Utah groundwater quality protection regulations.

Cost — The estimated present worth cost of implementing this corrective
measures aternative is $£,130,000. Table A6 (Appendix A) presents the
detailed cost estimate.

3.3 COMPARATIVE ANALYSIS OF CORRECTIVE MEASURES
ALTERNATIVES

Table 3-2 and the text below summarize the comparative analysis of the five
corrective measures alternatives developed for the TNT Washout Facility (SWMU 10).

Technical criteria

— Peformance — Alternative 1 (excavation, composting, groundwater
monitoring, and land use restrictions), Alternative 2 (excavation,
composting, groundwater treatment, and land use restrictions), and
Alternative 4 (excavation, off-post treatment/disposal, groundwater
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TABLE 3-2

Comparative Analysis of Corrective Measures Alternatives

TNT Washout Facility (SWMU 10) (a)

Technical Evaluation

Corrective Measures Human Health | Environmental | Administrative

Alternative Performance | Reliability | Implementability | Safety Assessment Assessment Feasibility Cost
Excavation, composting, High High High Moderate High High High $2,470,000
groundwater monitoring,
and land use restrictions
Excavation, composting, High M oderate Moderate Moderate High High High $4,450,000
groundwater treatment,
and land use restrictions
Excavation, slurry-phase Moderate Moderate Moderate Moderate High High High $4,260,000
biological treatment, (Argonne process)
groundwater monitoring, $4,240,000
and land use restrictions (SABRE process)
Excavation, off-post High High High Moderate High High High $4,170,000
treatment/disposal,
groundwater monitoring,
and land use restrictions
Multilayer cap, Moderate Moderate Moderate High High High High $2,130,000

groundwater monitoring,
and land use restrictions

(@) Rankingsindicate the effectiveness of each alternative in meeting the evaluation criteria, relative to other alternatives.




monitoring, and land use restrictions) are each rated high with respect to
performance. All five of the aternatives meet both the quantitative and
gualitative CAOs. However, Alternative 5 (multilayer cap, groundwater
monitoring, and land use restrictions) is rated moderate for performance
because it is not a permanent remedy and it only meets the CAOs if the
cap is properly maintained. Alternative 3 (excavation, slurry-phase
biological treatment, groundwater monitoring, and land use restrictions)
Is rated moderate because pilot- and bench-scale treatability studies are
required to determine the ability of native microorganisms to degrade
contaminants and to optimize process variables.

Reliability — Each alternative has been shown to be effective at other
sites. However, Alternative 3 is rated moderate for reliability because
slurry-phase biological treatment has not been proven cost effective for
large amount s of explosives-contaminated soil. In addition, the complex
durry trestment system may require more maintenance than the other
treatment alternatives.  Alternative 2 is also rated moderate; the
groundwater extraction and treatment system requires long-term O& M.
Alternative 5 is rated moderate because it does not permanently remove
site contamination, providing a vegetative cover over the cap may prove
difficult, and it requires annual inspection and maintenance of the fence
and cap. Alternatives 1 and 4 are the most reliable corrective measures
for SWMU 10, and each receives a high rating.

Implementability — Alternative 3 is rated moderate for implementability
because slurry-phase biological treatment requires a more complicated
engineering design and construction than the other alternatives.
Alternative 2 requires the installation of wells and the GAC treatment
system, and is rated moderate when compared to implementation of
groundwater monitoring in Alternatives 1, 3, 4, and 5. Both Alternatives
1 and 4 are rated high because minimal engineering and design are
required. Alternative 5 is rated moderate because athough it consists of
commonly used materials, maintaining the cap in the arid conditions at
TEAD may be difficult.

With respect to treating contaminated soil, Alternatives 1 and 2 require
approximately 1.25 years to treat 5,000 yd® of explosives-contaminated
soil, and Alternative 3 requires about 1.5 years. Alternative 5 requires
approximately 2 to 3 months. Alternative 4 requires approximately 40
days for excavation and transport of soil to the off-post incinerator.
Based on this evaluation, Alternatives 4 and 5 are the most attractive in
terms of implementability.

Safety — Each aternative requires appropriate PPE during O&M
activities. Alternative 3 is rated moderate because it is likely to require
more safety controls than the other alternatives. The slurry component
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requires a more complex treatment system, including construction of a
reinforced concrete pad, lagoons or reactor tanks, and the screening plant
and fluidizer, in addition to setup and operation of the equipment that
holds the mixers. Alternatives 1 and 2 are rated moderate because they
require extensive use of motorized equipment and involve the excavation
and treatment of contaminated soil. Alternative 2 also involves the
installation of wells and the groundwater treatment system. Alternative
4 receives a noderate rating because — though it requires minimal safety
controls during onsite operations — it presents the most potential risks to
the community during off-post transport of contaminated soil.
Alternative 5 is rated high for safety because it requires limited
excavation and handling of contaminated soil, and only limited transport
of hazardous materials (i.e., vegetation); it presents no significant short-
term risk to off-post residential communities or on-post workers.

Human health assessment — All five aternatives are protective of human
hedlth and are rated high. Alternative 5 protects human health by containing
the COCs at the site beneath the cap. Alternatives 1, 2, and 3 prevent both
short- and long-term exposure to contaminated soil through treatment.
Alternative 4 removes the contaminated soil from SWMU 10.

Environmental assessment — The excavation and treatment of explosives
contaminated soil in the first four alternatives equally reduce potentia effects
on ecological receptors by emoving the contaminated soil from the site.
Alternative 5 contains a multilayer cap which will minimize the exposure of
ecological receptors to contaminants at the site. The remova of RDX-
contaminated vegetation reduces ecological risks, as well. See Appendix C.
Each dternative is rated high.

Administrative feasibility— Each alternative meets the requirements specified
in UAC R315-101 and is rated high for this criterion. It should be noted that
a RCRA treatment permit may be required for Alternatives 1, 2, and 3.

Cost — The estimated present worth cost of implementing each alternative is
as follows — $2,470,000 (Alternative 1); $4,450,000 (Alternative 2);
$4,260,000 (Alternative 3, Argonne process) and $4,240,000 (Alternative 3,
SABRE process); $4,170,000 (Alternative 4); and $2,130,000 (Alternative 5).

34 RECOMMENDED CORRECTIVE MEASURES ALTERNATIVE

Based on the comparative analysis presented in Section 3.3, Alternative 1 —
excavation, composting, groundwater monitoring, and land use redtrictions — is the
recommended alternative for SWMU 10 because:
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It meets the quantitative and qualitative CAQOs, including protection of human
health and the environment, and complies with UAC R315-101-3, the
“Principle of NonDegradation”

It has been demonstrated at other sites and has proven successful in a site-
specific treatability study.

Itisreiable.

It can be safely implemented.

It presents no health risks to off-post residential communities.
It does not require long term O& M.

It is cost effective.
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40 SUMMARY OF THE RECOMMENDED CORRECTIVE
MEASURES ALTERNATIVE

Based on the evduation of corrective measures dternatives, Section 4.0 ligts the
recommended dternative for SWMU 10. This recommendation is based on the evauation
criteria consdered in the detailed andyses, as reported in Section 3.0. Table 4-1 summarizes
the evaluations conducted for SWMU 10.

SWMU 10 — TNT WASHOUT FACILITY

Excavation, compodting, groundwater monitoring, and land use redrictions is the
recommended corrective measures dternative for the TNT Washout Fecility (SWMU 10).
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TABLE 4-1

Summary of Comparative Analysis of Corrective Measures Alternatives
TNT Washout Fecility (SWMU 10)

Toode Army Depot
SWMU Technical Evaluation
Corrective M easures Human Health Environmental Administrative
Alternative (a) Performance Reliability Implementability Safety Assessment Assessment Feasibility Cost ($)

TNT Washout Facility (SWMU 10)
Alternative 1. Excavat- | Meetsall iden- Proven effective at Easily implemented Short-term risk to Protective of Prevents exposure | Meetsrequire- 2,470,000
ing, composting, tified CAOs; likely | other sites; some under current condi- onsite workers mini- | human health of ecologica ments of UAC
groundwater monitor - to achieve quanti- O&M and long term | tions mized by engineering receptors to con- R315-101
ing, and land use tative CAOsin groundwater moni- and safety controls taminated soil
restrictions 1.25 years toring required
Alternative 2: Excavat- Meets all iden- Proven effective at More complicated Short-term risk to Protective of Prevents exposure | Meetsrequire- 4,450,000
ing, composting, tified CAOs; likely | other sites; some engineering design onsite workers mini- | human health of ecologica ments of UAC
groundwater treatment, to achieve quanti- O&M and long term | required for ground- mized by engineering receptors to con- R315-101
and land userestrictions | tative CAOsin groundwater moni- water treatment and safety controls taminated soil

1.25years toring and treatment | system

system O&M
required

Alternative 3: Excavat- Meets all iden- Proven effective at More complicated Short-term risk to Protective of Prevents exposure | Meetsrequire- 4,260,000
ing, durry-phase biologi- | tified CAOs; likely | other sites for engineering design onsite workersmini- | human health of ecologica ments of UAC (Argonne
cal treatment, ground- to achieve quanti- smaller volumes of required mized by engineering receptors to con- R315-101 process) or
water monitoring, and tative CAOsin 1.5 | soil; longterm and safety controls taminated soil 4,240,000
land use restrictions years, treatability groundwater moni- (SABRE

study required and | toring and treatabil- process)

can only be con- ity study required

ducted during the

nine warmer

months of the year
Alternative 4: Excava- Meets all iden- Proven effective at Easily implemented Short-term risk to Protective of Prevents exposure | Meetsrequire- 4,170,000
tion, off-post treatment/ | tified CAQOs; likely | other sites; long under current condi- off-post communities | human health of ecologica ments of UAC
disposal, groundwater to achieve quanti- term groundwater tions and onsite workers receptors to con- R315-101
monitoring, and land use | tative CAOsin40 | monitoring required minimized by engi- taminated soil
restrictions days neering and safety

controls




SWMU Technical Evaluation
Corrective M easures Human Health Environmental Administrative
Alternative (a) Performance Reliability I mplementability Safety Assessment Assessment Feasibility Cost ($)
Alternative 5. Multilayer | Meetsall identified | Proven effective at Maintaining cap inthe | Short-term risk to Protective of Prevents exposure | Meetsrequire- 2,130,000
cap, groundwater moni- CAQsif landfill other sites; long- arid conditions at onsiteworkersmini- | human health of ecologica ments of UAC
toring, and land use cover is properly term cover O&M TEAD may bedifficult | mized by engineering receptors to con- R315-101
restrictions maintained and groundwater and safety controls taminated soil

monitoring required

(8) Therecommended corrective measures alternative is shown in bold italic type.
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APPENDIX A
Design and Cost Assumptions
The cost estimates made for this CMS are anticipated to provide an accuracy of
+50 to -30 percent based on available data from previous documents related to the

Known Releases SWMUSs and engineering judgment.

Al COST ESTIMATESAND CONCEPTUAL DESIGN FOR SWMU 10

This appendix presents conceptual designs and assumptions employed in
developing cost estimates for the corrective measures alternatives evaluated for SWMU
10 in this CMS Report. Section A.1.2 presents detailed cost estimates for the five
corrective measures alternatives identified at SWMU 10.

A.11 DESIGN AND COST ASSUMPTIONS

Al111 Composting

It is assumed that approximately 5,000 cubic yards of soil will need to be
treated (see Figure 3-4).

A 100 ft © 310 ft asphalt pad will be constructed for composting operations.
The pad will consist of a 6-inch compacted aggregated subbase and a 3-inch
asphaltic concrete layer. The existing asphalt pad at SWMU 10 will be used
as a staging aea for soil excavation and as amendment
storage/decontamination area

Site grading/clearing costs include equipment and labor necessary for
clearing of site vegetationas needed prior to remedial activities.

Contaminated soil will be excavated and treated in 18 batches. A soil berm
will be placed around the excavated areas to prevent run-off from entering
the excavation. Shoring will be required for the excavation Excavated areas
will be backfilled with clean soil from an onsite borrow source. No liner
will be needed to cover backfilled areas. Confirmatory samples will be
collected from the excavated areas and analyzed on-site using field test kits.
A total of 48 soil samples will be collected and analyzed for explosives at an
off-site laboratory.

Disposal of vegetation and PVC liner includes costs associated with
transportation and off-post disposal at an appropriate disposal facility and
other treatment methods required prior to landfilling, if applicable.
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Backfilling costs include backfilling of excavated areas with treated soil, and
compaction, as necessary.

Four windrows (10 ft wide = 265 ft long = 5 ft high) will be built.
Composting will be conducted on an asphalt pad with a soil/fence wind block
on the north and south ends of the pad.

Windrows will be constructed using the following recipe:

Per cent by

Component Volume Volume (cy)*
Soil 30 5,000
Wood Chips 10 1,700
Alfdfa 15 2,550
L ettuce 10 1,700
Barley 10 1,700
Cow Manure 20 3,400
Chicken Manure 5 850
Molasses -- 5,250 gallons

*  Amendment volumes are based on a total
compost volume of 5000 cy s0il/0.30 =
16,670 cy compost.

Composting will be conducted in 18 batches, each with a 25-day duration (15
days treatment, 10 days to test and dispose old compost and construct new
windrows).

Samples will be collected on Days 0 and 15 of each batch and analyzed for
explosives. One composite sample will be collected per 50 cy of compost.
One sample will be analyzed for TCLP (metals) per 50 cy of compost at the
end of each batch. The composted soil is aged up to three months before it is
placed back into the excavated area. The composted soil is aged at the
asphalt pad or similar area.

Treated compost that meets CAOs and TCLP standards will be disposed of at
SWMU 10 and will be covered with a soil layer.

Environmental engineers will aso serve as site safety officers and
construction supervisors.

The cost estimate does not account for equipment salvage value.

It is assumed that the asphalt pad will not be removed at the conclusion of
remediation activities.
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This cost estimate is based on calculations and information sources presented in

the SWMU 10 soil composting treatability study (Dames & Moore, 1998).

All1l2

A.1.13

All4

Groundwater Monitoring

Groundwater samples will be collected from 5 wells every six months under
each of the alternatives.

A total of 8 samples will be collected (5 field samples, one field duplicate,
one matrix spike, and one matrix spike duplicate) and analyzed for TNT and
RDX at an off-gite laboratory. In addition, the pH and redox potential of
groundwater and the water level in each well will also be measured.

Well sampling costs include labor, materials, and equipment necessary for
collecting groundwater samples. The cost of chemical anaysis and purge
water disposal are also included.

Cost of preparing annual reports includes labor and materials necessary for
data analysis, evaluation of site conditions, and recommendations for
continuation of yearly reviews and monitoring.

Land Use Restrictions

Includes legal and administrative costs associated with obtaining land use
restrictions from the Army.

Groundwater Extraction and Treatment

Groundwater will be extracted using three extraction wells. Contaminated
water will be treated using activated carbon. Treated water will be reinjected
into the ground water using three injection wells.

Cost for extraction and injection well installation includes labor, materials,
and equipment necessary for the installation of wells, pumps, and associated
piping and electrical equipment. Costs for well development are aso
included.

Cost for underground piping installation includes labor, materias, and
equipment necessary for installing a 2-inch HDPE pipe at a depth of 3 ft bgs.

Asphalt pad will consist of a 6-inch aggregate subbase and a 3-inch asphaltic
concrete layer.
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A.115

Due to the unavailability of isotherm data for RDX, the daily carbon usage
was estimated based on isotherm data for thymine (structuraly similar to
RDX).

Cost of carbon adsorbers include freight and cost of two adsorbers and 2,000
pounds of carbon. Piping costs are also included.

Cost of filtersincludes freight and cost of two iron/sediment filters.

Effluent monitoring system will consist of a port for collecting effluent
samples, and a pair of valves to direct part or al of the plant effluent back to
the equalization tank.

Cost of spent carbon disposa includes materials, labor, chemica analysis,
and transportation costs for placing spent carbon in 55-gallon drums and
transporting and disposing spent carbon at a hazardous waste landfill.

Groundwater monitoring as described in A.1.1.2 is also included.

Bio-Slurry
Approximately 5,000 cubic yards of soil will need to be treated.

Contaminated soil will be excavated and treated in 10 batches. Excavated
areas will not be backfilled until all contaminated soil has been excavated.
Shoring will be required for the excavation. A soil berm will be placed
around the excavated areas to prevent run-off from entering the excavated
area. In addition, the excavated areas will be covered with a plastic liner.
Confirmatory samples will be collected from the excavated areas and
analyzed onsite using field test kits. A total of 48 soil samples will be
collected and analyzed for explosives at an off-site laboratory.

Backfilling costs include backfilling of excavated areas with treated soil, and
compaction, as necessary.

Disposal of vegetation and PVC liner includes costs associated with
transportation and off-post disposal at an appropriate disposal facility and
other treatment methods required prior to landfilling, if applicable.

The existing asphalt pad at SWMU 10 will be used as a staging area for soil
excavation/screening.

Material greater than #10 mesh (2.0 mm) will be separated using a vibrating
screen.  The oversized material will be washed and returned to SWMU 10.
Washwater from this operation will be used in the preparation of the soil
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A.l1l6

durry. However, based on a grain size analysis of soils at SWMU 10, the
guantity of oversized materia is expected to be minimal.

Two concrete pads will be constructed for the treatment and dewatering of
soil. The pads will consist of a 6inch aggregate subbase and a 12-inch
concrete layer.

Site grading/clearing costs include equipment and labor necessary for
clearing of site vegetation as needed prior to remedia activities.

Remediation will be conducted in 9 batches. Duration of treatment will be
four weeks per batch. Two additional weeks will be required to prepare
durry, load/unload reactors, and dewater treated durry. Slurry will be
prepared in a durry mixing tank, and will be transferred to the reactors.
Diffusers and a blower will be required for the Argonne process.

For the Argonne process, ®dium hydroxide will be used to control pH.
Molasses will be used as a substrate for the bioremediation process.

For the SABRE process, chemicals include inoculum, starch, a pH buffer,
and pH adjustment.

Treated slurry will be dewatered using a belt filter press.

Dewatered soil will be transferred to a lagoon for further drying. All water
will be recycled.

The dewatered/dried soil will be transferred to SWMU 10 at the conclusion
of remediation activities. Clean soil from an on-site source will be used to
complete backfilling. Finally a 6-inch compacted layer of soil will be placed
over the TNT washout pond area.

It is assumed that the salvage value of the process equipment will cover any
demobilization/equipment dismantling costs.

Off-Post Treatment/Disposal

Approximately 5,000 cubic yards of soil will need to be excavated and
disposed of.

Contaminated soil will be excavated using an excavator, backhoe, or similar
equipment. Shoring will be required for the excavation. Excavated areas
will not be backfilled until all contaminated soil has been excavated. A soil
berm will be placed around the excavated areas to prevent run-off from
entering the excavated area. In addition, the excavated areas will be covered
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Al11.7

with a plagtic liner. Confirmatory samples will be collected from the
excavated areas and analyzed on-site using field test kits. A total of 48 soil
samples will be collected and anayzed for explosives at an off-site
laboratory.

Backfilling costs include hauling free backfill fom onpost (distance less
than 6 miles) borrow source, backfilling of excavated areas, and compaction,
as necessary.

Off-Post treatment/disposal cost includes labor, materials, and equipment
necessary for transporting and incinerating soil at a local off-site hazardous
waste treatment facility. Results of confirmation sampling and soil profiling
are used to make the final determination concerning appropriate destinations
for excavated material (TSDF, Subtitle C landfill or Subtitle D landfill). The
type of disposal facility which can accept the excavated material is based on a
preliminary review of site contaminants and potential waste processes
contributing to contamination at each SWMU. Assumed disposal costs may
change significantly if the final disposal determination differs from that
assumed in the CM S report.

Multi-Layer Cap

A 6-foot-high chainlink fence (includes support posts, corner posts, and a
locking gate) will be build around the cap.

Ground preparation and clearing includes equipment and labor necessary for
clearing site vegetation as needed prior to remedial activities.

Soil excavation includes labor and equipment necessary for excavation of
contaminated soil from the fifth pond to a nearby staging area for subsequent
placement under the cap. In genera, the shallow excavation depths at the
fifth pond do not require special safety measures, such as shoring or access
control.

Confirmatory samples will be collected from cap boundary and the excavated
areas. A total of 95 soil samples will be collected and analyzed for
explosives at an off-site laboratory.

Backfilling includes costs associated with hauling free backfill from on post
(distance less than 6 miles), backfilling of excavated areas, and compaction,
as necessary. Unit costs for backfill are increased to account for the
increased costs associated with the uncompacted soil volumes.

Disposal of vegetation includes costs associated with transportation and off-
post disposal at an appropriate disposal facility and other treatment methods
required prior to landfilling, if applicable.
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Surveying includes costs for a topographic survey, a control survey, and
grading control during construction of the cap, and the as-built survey of the

completed cap.
Well abandonment of well N-146-97, which is located very close to the cap.

Foundation soil layer: It is estimated that approximately 3,300 cubic yards of
cut soil will be required to provide a foundation layer that meets slope
requirements and provides an acceptable surface for the barrier layers. It is
assumed this fill soil will be provided from an onbase borrow pit.

Barrier layer: 40 mil HDPE geomembrane
Barrier layer: Geosynthetic clay liner

Soil drainage layer: Geotextile wrapped geonet with a perimeter water
collection pipe.

Protective soil layer: Thislayer will consist of soil at athickness of 24 inches
for the multi-layer cap. It is assumed that this fill (approximately 5,200 cubic
yards) will be provided from an on-base borrow pit. This layer will cover
approximately 70,000 ft? to provide required slopes to the existing surface
beyond the cap.

Protective vegetative cover layer: Six inches of topsoil mixed with gravel
with be used for the surface layer.

Vegetation: Seed and fertilizer shall cover the 70,000 ft* surface.

Drainage ditches and swales shall surround the cap and drain to a
downgradient basin.

Annual inspection and maintenance includes labor, materials, and equipment
for annual inspection/maintenance to ensure the long-term reliability of the
cap and fence.

Indirect Capital Cost Assumptions

Engineering and Construction M anagement

Cost associated with providing technical engineering support during the
design and construction phases of various remedia activities are assumed to
be up to 20 percent of total direct costs.
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A.1.182 Heath and Safety Equipment and Training

Costs associated with providing health and safety equipment and training for
use during remediation activities are assumed to be up to 5 percent of total
direct costs.

A.1.183 Legal and Administrative

Costs associated with any legal and administrative issues associated with
implementation of the remedial action such as coordination with Federal,
State, and local agencies; landowners; and other authorities are assumed to be
up to 5 percent of total direct costs.

A.1.1.84 Project Management

Costs associated with providing technical direction, quality control, monthly
progress reports, and invoice generation for the project are assumed to be 5 to
10 percent of total direct costs, depending on the types of activities and
technologies involved in a corrective measures alternative.

A.1.1.85 Other Cost Estimating Assumptions

The following are other general assumptions for development of cost estimates.

The volume of soil after excavation (i.e., no longer compacted) is 25 percent
greder than the in-place volume to be excavated.

Each cubic yard excavated soil weighs approximately 1.5 tons (based on
density of 1.66 g/cnt).

Each load to be transported to an offpost landfill weighs 20 tons.

For present worth calculations, the discount rate is based on real interest rates
on U.S. Treasury Notes and Bonds as presented in the U.S. Office of
Management and Budget Circular No. A-94, Appendix C (February 2002).

The contingency cost is 20 percent of the cost of the alternative.

A.1.2 DETAILED COST ESTIMATES

Tables A-1 through A-5 provide detailed cost estimates for the various
alternatives evaluated for SWMU 10.
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Table A-1: SWMU 10 - Alternative 1:
Excavation, Composting, Groundwater Monitoring, and Land Use Restrictions

Direct Capital Costs
o Composting
Asphalt Pad Construction
- Mobilization 1 ea 5,000.00 5,000
- Silt Fence 800 If 1.30 1,100
- Site Grading/Clearing 3,800 sy 5.00 19,000
- Asphalt Pad 3,445 sy 13.38 46,100
- Labor to install wind/snow fence 30 hr 25.00 800
Subtotal Asphalt Pad Construction 72,000
Access Road Construction
- Site Grading/Clearing 500 sy 5.00 2,500
- Aggregate Layer (3-inch, compacted) 500 sy 4.00 2,000
Subtotal Access Road Construction 4,500
Soil Excavation
- Equipment
Backhoe 35 day 200.00 7,000
Front-end Loader 15 month 5,600.00 84,000
Soil Screening Plant 35 day 415.00 14,600
Steam Cleaner 20 day 75.00 1,500
- Labor
Equipment Operators 350 hr 37.00 13,000
Laborer (for Equipment Decontamination) 200 hr 25.00 5,000
- Backfill Excavation 5,000 cy 2.00 10,000
- Off-post disposal of vegetation and liner 6 ton 1,200.00 7,200
- Field Test Kits (TNT and RDX) 24 ea 410.00 9,900
- Confirmatory Samples (2 per batch) 48 sample 150.00 7,200
Subtotal Soil Excavation 159,400
Windrow Maintenance
- Windrow Turner
Rental 15 month 5,310.00 79,700
Maintenance 15 month 957.00 14,400
Freight 1 ea 3,000.00 3,000
Operator Training 1 ea 1,000.00 1,000
- Front-end Loader (Skid Loader) 15 month 1,742.00 26,200
- Water Hose 1,000 If 7.00 7,000
Subtotal Windrow Maintenance 131,300,
Monitoring Equipment
- Oxygen Meter 1 ea 550.00 600
- Temperature Meter 1 ea 225.00 300
- Oven 1 ea 476.00 500
- Desiccator 2 ea 42.00 100
- Balance 1 ea 445.00 500
- pH Meter 1 ea 650.00 700
- Ammonia Meter 1 ea 845.00 900
- LEL Meter 1 ea 700.00 700
- Glassware
Beakers (Glass, 100-ml) 2 pack 29.00 100
Evaporating Dishes 20 ea 8.00 200
- Miscellaneous Supplies 15 month 200.00 3,000
Subtotal Monitoring Equipment 7,600
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Table A-1: SWMU 10 - Alternative 1:

Excavation, Composting, Groundwater Monitoring, and Land Use Restrictions

Site Restoration

- Steam Cleaner (2 for 7 days ea) 14 day 75.00 1,100
- Labor (4 for 7 days @ 10hrs/day) 280 hr 25.00 7,000
- Decontamination Water Disposal 90 55-gal drum 132.00 11,900

- Sampling (1 per drum)
Explosives 90 sample 150.00 13,500
TCLP metals 90 sample 144.00 13,000
Subtotal Site Restoratior 46,500
o Land Use Restriction 1 Is 5,000.00 5,000

Indirect Capital Costs

Engineering and Construction Management (20% of direct costs) 86,000
Health and Safety Equipment & Training (5% of direct costs) 21,400
Legal and Administrative (5% of direct costs) 21,400

o Composting

Amendments (per cy of soil treated) (1’
Wood Chips 4,000 cy 5.87 23,500
Alfalfa 4,000 cy 21.12 84,500
Barley 4,000 cy 27.37 109,500
Lettuce 4,000 cy 5.1 20,400
Cow Manure 4,000 cy 39.1 156,400
Chicken Manure 4,000 cy 1.57 6,300
Molasses 77 55-gal drum 201 15,500
Subtotal Amendments 416,100
Process Sampling
- Explosives (1 sample per 50 cy soil, Day 1, 400 sample 150 60,000
1 sample per 50 cy compost, day 15; + 80 samples for contingency)
Subtotal Process Samplinc 60,000
Labor
- Field Manager (1 @ 40 hrs/wk, 26 wks) 1,040 hr 36 37,500
- Environmental Engineer (2 @ 40 hrs/wk, 52 wl 4,160 hr 48 199,700,
- Equipment Operator (1 @ 40 hrs/wk, 52 wks) 2,080 hr 37 77,000
- Laborer (2 @ 40 hrs/wk, 52 wks) 4,160 hr 25 104,000,
Subtotal Labor 418,200
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Table A-1: SWMU 10 - Alternative 1:
Excavation, Composting, Groundwater Monitoring, and Land Use Restrictions

Other Costs
- Field Trailer 12 month 382 4,600
- Portable Toilet 12 month 93 1,200

- Utilities

Water 12 month 147 1,800
Electricity 12 month 20 300
Subtotal Other Costs 7,900
Total Annual Composting O&M Costs 902,200

o Groundwater Monitoring (Semi-annually)

- Sampling-Labor 140 hr 48 6,800
- Sampling-Analytical 16 sample 170 2,800
- Water disposal, sampling equipment 2 Is 4000 8,000
- Data Analysis & Report Preparation 2 ea 8000 16,000
Total Annual Groundwater Monitoring O&M Costs 33,600

Inflation adjustment (costs based on 1998 dollars,6 % adjusment to 2002 dollars)

117,180,

Contingency (@ 20%)

390,600

Key to unit abbreviations

cy
day
ea
hr
If

Is

month
pack
sample

sy
wk

55-gallon drum

(1) Unit cost for each amendment is per cy of soil treated. Cost for each amendment increased

by 15 % to account for spillage.

cubic yard
per day
each
hour
linear foot
lump sum
per month
per pack

per sample

square yard

per week

per 55-gallon drum

(2) Discount Rates based on U.S. Office of Management and Budget Circular No. A-94, Appendix C (February 20l
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Table A-2: SWMU 10 - Alternative 2: Excavation, Composting, Ground Water Treatment,
and Land Use Restrictions

Direct Capital Costs
o Composting
Asphalt Pad Construction
- Mobilization 1 ea 5,000.00 5,000
- Silt Fence 800 If 1.30 1,100
- Site Grading/Clearing 3,800 sy 5.00 19,000
- Asphalt Pad 3,445 sy 13.38 46,100
- Labor to install wind/snow fence 30 hr 25.00 800
Subtotal Asphalt Pad Construction 72,000
Access Road Construction
- Site Grading/Clearing 500 sy 5.00 2,500
- Aggregate Layer (3-inch, compacted) 500 sy 4.00 2,000
Subtotal Access Road Construction 4,500
Soil Excavation
- Equipment
Backhoe 35 day 200.00 7,000
Soil Screening Plant 35 day 415.00 14,600
Steam Cleaner 20 day 75.00 1,500
Front-end Loader 15 month 5,600.00 84,000
- Labor
Equipment Operators 350 hr 37.00 13,000
Laborer (for Equipment Decontamination) 200 hr 25.00 5,000
- Backfill Excavation 5,000 cy 2.00 10,000
- Off-post disposal of vegetation and liner 6 ton 1,200.00 7,200
- Field Test Kits (TNT and RDX) 24 ea 410.00 9,900
- Confirmatory Samples (2 per batch) 48 sample 150.00 7,200
Subtotal Soil Excavation 159,400
Windrow Maintenance
- Windrow Turner
Rental 15 month 5,310.00 79,700
Maintenance 15 month 957.00 14,400
Freight 1 ea 3,000.00 3,000
Operator Training 1 ea 1,000.00 1,000
- Front-end Loader (Skid Loader) 15 month 1,742.00 26,200
- Water Hose 1,000 If 7.00 7,000
Subtotal Windrow Maintenance 131,300,
Monitoring Equipment
- Oxygen Meter 1 ea 550.00 600
- Temperature Meter 1 ea 225.00 300
- Oven 1 ea 476.00 500
- Desiccator 2 ea 42.00 100
- Balance 1 ea 445.00 500
- pH Meter 1 ea 650.00 700
- Ammonia Meter 1 ea 845.00 900
- LEL Meter 1 ea 700.00 700
- Glassware
Beakers (Glass, 100-ml) 2 pack 29.00 100
Evaporating Dishes 20 ea 8.00 200
- Miscellaneous Supplies 15 month 200.00 3,000
Subtotal Monitoring Equipment 7,600
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Table A-2: SWMU 10 - Alternative 2: Excavation, Composting, Ground Water Treatment,

and Land Use Restrictions

Site Restoration

- Steam Cleaner (2 for 10 days ea) 14 day 75.00 1,100
- Labor (4 for 10 days @ 10hrs/day) 280 hr 25.00 7,000
- Decontamination Water Disposal 90 55-gal drum 132.00 11,900
- Sampling (1 per drum)
Explosives 90 sample 150.00 13,500
TCLP metals 90 sample 144.00 13,000
Subtotal Site Restoratior 46,500
Subtotal Composting =
Groundwater Extraction and Treatmen:
Extraction System
- Treatibility Study, Aquifer Tests 1 Is 60,000.00 60,000
- Mobilization 1 Is 5,000.00 5,000
- Layout Survey 2 day 1,360.00 2,800
- Extraction Wells: 6-inch dia. Sch. 80 PVC 1,050 If 130.00 136,500,
- Injection Wells: 5-inch dia. Sch. 80 PVC 450 If 105.00 47,300
- Submersible pump 3 ea 2,700.00 8,100
- Riser discharge pipe 1,050 If 7.00 7,400
- Baker pitless adapter 3 ea 1,900.00 5,700
- Electrical wiring 1,000 If 3.00 3,000
- Underground Piping Installation 10,450 If 10.00 104,500
Subtotal Extraction System 380,300
Treatment System
- Treatment Building (pad included) 1 ea 64,000.00 64,000
- Equalization Tank 1 ea 15,000.00 15,000
- Transfer Pump 1 ea 6,050.00 6,100
- Filter (Carbtrol PFB-50) 2 ea 860.00 1,800
- Carbon Adsorbers (Carbtrol HP-1700) 2 ea 12,910.00 25,900
- Instrumentation and controls 1 ea 50,000.00 50,000
- Programmable Logic Controller 1 ea 35,000.00 35,000
- Effluent Monitoring System 1 ea 5,500.00 5,500
- Misc. Process Equipment & Installation 1 Is 20,000.00 20,000
Subtotal Treatment System 223,300
Site Work
- Landscaping and grading 1 ea 10,000.00 10,000
Subtotal Sitework 10,000
Subtotal Groundwater Extraction and Treatment
o0 Land Use Restriction 1 Is 5,000.00 5,000
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Table A-2: SWMU 10 - Alternative 2: Excavation, Composting, Ground Water Treatment,

and Land Use Restrictions

Indirect Capital Costs
Engineering and Construction Management (20%) 207,000
Health and Safety Equipment & Training (5% of direct costs) 52,000
Legal and Administrative (5% of direct costs) 52,000
Project Management (5% of direct costs) 52,000
System Startup (2% of ground water treatment direct costs) 12,272
Annual O&M Costs
o Composting
Amendments (per cy of soil treated) (1’
Wood Chips 4,000 cy 5.87 23,500
Alfalfa 4,000 cy 21.12 84,500
Barley 4,000 cy 27.37 109,500
Lettuce 4,000 cy 5.1 20,400
Cow Manure 4,000 cy 39.1 156,400
Chicken Manure 4,000 cy 1.57 6,300
Molasses 77 55-gal drum 201 15,500
Subtotal Amendments 416,100
Process Sampling
- Explosives (1 sample per 50 cy soil, Day 1, 400 sample 150 60,000
1 sample per 50 cy compost, day 15; + 80 samples for contingency)
Subtotal Process Samplinc 60,000
Labor
- Field Manager (1 @ 40 hrs/wk, 26 wks) 1,040 hr 36 37,500
- Environmental Engineer (2 @ 40 hrs/wk,52w 4,160 hr 48 199,700,
- Equipment Operator (1 @ 40 hrs/wk, 52 wks) 2,080 hr 37 77,000
- Laborer (2 @ 40 hrs/wk, 52 wks) 4,160 hr 25 104,000
Subtotal Labor 418,200
Other Costs
- Field Trailer 12 month 382 4,600
- Portable Toilet 12 month 93 1,200
- Utilities
Water 12 month 147 1,800
Electricity 12 month 20 300
Subtotal Other Costs 7,900
Total Annual Composting O&M Costs 902,200
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Table A-2: SWMU 10 - Alternative 2: Excavation, Composting, Ground Water Treatment,
and Land Use Restrictions

o Ground Water, Extraction, Treatment and Sampling

- Activated Carbon 1 year 7,080 7,100
- Spent Carbon Disposal 27 55-gal drum 105 2,900
- Influent/effluent sampling for explosives-mont 24 samples 500 12,000
- Semi-annual sampling-Labor 140 hr 48 6,800
- Semi-annual sampling-Analytical 16 sample 170 2,800
- Semi-annual equipment, water disposal 2 Is 4000 8,000
- Data Analysis & Report Preparation 1 ea 15000 15,000
- Utilities 12 month 3,100 37,200
- Field Trailer 12 month 382 4,600
- Trailer Utilities 12 month 20 300
- Environmental Engineer 80 hr 48 3,900
- Misc. repairs 1 ea 1,500 1,500
- System Operator 624 hr 36 22,500
- Project Management and Adminstration 120 hr 55 6,600
Total Annual Groundwater Treatment O&M Costs | 131,200

Inflation adjustment (costs based on 1998 dollars,7 %adjusment to 2002 dollars) 245,000

Contingency (@ 20%)

700,000

Key to unit abbreviations

cy

day

ea

hr

If

Is
month
pack
sample
sy

wk
year
55-gallon drum

cubic yard
per day
each

hour

linear foot
lump sum
per month
per pack
per sample
square yard
per week
per year
per 55-gallon drum

(1) Unit cost for each amendment is per cy of soil treated. Cost for each amendment increased

by 15 % to account for spillage.

(2) Discount Rates based on U.S. Office of Management and Budget Circular No. A-94, Appendix C (February 2002)
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Table A-3: SWMU 10 - Alternative 3: Excavation, Bio-Slurry (Argonne Process), Groundwater Monitoring,
and Land Use Restrictions

Direct Capital Costs

0 Bio-Slurry
Soil Excavation
- Equipment
Backhoe 35 day 200 7,000
Front-end Loader 18 wk 1,400 25,200
Soil Screening Plant 35 day 415 14,600
Conveyer Belt (Inclined, 170 feet) 1 ea 38,567 38,600
Steam Cleaner 10 day 75 800
- Labor
Equipment Operators 400 hr 37 14,800
Laborer 500 hr 25 12,500
- Backfill Excavation 5,000 cy 2 10,000
- Field Test Kits (TNT and RDX) 24 ea 410 9,900
- Confirmatory Samples (2 per batch) 48 sample 150 7,200
- Vegetation and Liner Disposal Cost 6 ton 1,200.00 7,200
- Dispose Decontamination Water 108 55-gal drum 132 14,300
Subtotal Soil Excavation 162,100

Concrete Pad Construction

- Site Survey 2 day 1,700 3,400
- Silt Fence 1,000 If 2 2,000
- Site Grading/Clearing 5,178 sy 5 25,900
- Concrete Pad 4,623 sy 41.34 191,200
- Mobilization 1 ea 10,000 10,000
Subtotal Concrete Pad Construction 232,500

Access Road Construction

- Site Grading/Clearing 1,000 sy 5 5,000
- Aggregate Layer (3-inch Compacted) 1,000 sy 4 4,000
- Asphalt Layer (3-inch) 1,000 sy 5 5,000
Subtotal Access Road Construction 14,000

Treatment System

- Treatability Study 1 Is 40,000 40,000
- Reactors (Steel, Dia=66 ft, h=15 ft) 2 ea 130,000 260,000
Dual Turbine Mixers 24 ea 10,000 240,000
Slurry Pumps (400 gpm, 50 ft head) 2 ea 14,000 28,000
Diffusers (length=15 ft, width=4 ft) 20 ea 1,000 20,000
Blower (50 scfm @ 27 psi) 4 ea 3,000 12,000
NaOH Storage Tank (2,500 gallons) 2 ea 1,500 3,000
- Water Storage Tank (500,000 gallons) 1 ea 92,872 92,900
Centrifugal Pump (500 gpm, 20 HP) 2 ea 3,270 6,600
- Slurry Mixing Tank (100,000 gallons) 1 ea 28,234 28,300
Dual Turbine Mixers 2 ea 11,000 22,000
Slurry Pumps (400 gpm, 50 ft head) 2 ea 14,000 28,000
- Miscellaneous Plumbing Supplies 1 Is 70,000 70,000
- Makeup Water (from Well 3A)
Submersible Pump (4-inch, 13 gpm) 2 ea 1,152 2,400
Steel Piping (3-inch, including fittings) 800 If 26 20,800
Underground Pipe Installation 800 If 24 19,200
Subtotal Treatment System 893,200
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Table A-3: SWMU 10 - Alternative 3: Excavation, Bio-Slurry (Argonne Process), Groundwater Monitoring,
and Land Use Restrictions

Slurry Dewatering System

- Belt Filter Press (135 gpm) 2 ea 159,750 319,500
- Piping (Steel, Dia. = 6 inches) 100 If 58 5,800
- Dewatered Soil Storage

Eacavate Storage Lagoon

- Front-end Loader 1 wk 1,400 1,400

- Equipment Operator 50 hr 37 1,900

Transfer Dewatered Soil to Lagoon

- Front-end Loader 6 day 273 1,700

- Equipment Operator 84 hr 37 3,200
- Water Recycling

Piping (Steel, Dia. = 3 inches) 200 If 30 6,000

Centrifugal Pump (100 gpm, 150 ft head) 2 ea 3,042 6,100

Water Tank (10,000 Gallons) 1 ea 13,500 13,500
Subtotal Slurry Dewatering System 359,100
Site Restoration
- Steam Cleaner 4 day 75 300
- Laborer 90 hr 25 2,300
- Dispose Decontamination Water 73 55-Gal drum 132 9,700
- Transfer Dewatered Soil to SWMU 10

Front-end Loader 15 wk 1,400 2,100

Equipment Operator 75 hr 37 2,800

Laborer 150 hr 25 3,800
- Dispose Water from Last Batch 645,000 gallon 0.45 290,300
Subtotal Site Restoration 311,300
Monitoring Equipment
- pH Meter 4 ea 499 2,000
- Dissolved Oxygen Meter 4 ea 1,155 4,700
Subtotal Monitoring Equipment 6,700

0 Land Use Restriction 1 Is 5,000 5,000

Indirect Capital Costs

Engineering and Construction Management (15% of direct costs) 297,600
Health and Safety Equipment & Training (5% of direct costs) 99,200
Legal and Administrative (5% of direct costs) 99,200
Project Management (5% of direct costs) 99,200
System Startup (2% of direct costs)

39,700

Annual O&M Costs

0 Bio-Slurry
Treatment System
- Molasses 204 55-gal drum 201 41,100
- Sodium Hydroxide 1 yr 12,000 12,000
- Process Sampling
Explosives (6 samples, Days 1, 10, 20, and 28) 144 sample 150 21,600
TCLP (metals, end of each batch) 12 sample 180 2,200
Subtotal Treatment System 76,900
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Table A-3: SWMU 10 - Alternative 3: Excavation, Bio-Slurry (Argonne Process), Groundwater Monitoring,
and Land Use Restrictions

Labor
- Field Manager (1 @ 40 hrs/wk, 9 months) 1,440 hr 36 51,900
- Engineer (1 @ 40 hrs/wk, 3 wks/batch, 6 per yr) 720 hr 48 34,600
- Field Technicians (2 @ 40 hrs/wk, 9 months) 2,880 hr 25 72,000
Subtotal Labor 158,500
Other Costs
- Field Trailer 9 month 382 3,500
- Portable Toilet 9 month 93 900
- Utilities (for field trailer) 9 month 100 900
- Electricity (for process equipment) 9 month 11,311 101,800
Subtotal Other Costs 107,100
Total Annual Bio-Slurry O&M Costs | 342,500

0 Groundwater Monitoring (Semi-annually)

- Sampling-Labor 140 hr 48 6,800
- Sampling-Analytical 16 sample 170 2,800
- Water disposal, sampling equipment 2 Is 4000 8,000
- Data Analysis & Report Preparation 2 ea 8000 16,000
Total Annual GM O&M Costs | 33,600

Inflation adjustment (costs based on 1998 dollars,6 %adjusment to 2002 dollars) 202,500

Contingency (@ 20%) 675,000

Key to unit abbreviations

cy cubic yard
day per day

ea each

gallon per gallon
hr hour

If linear foot
Is lump sum
month per month
sample per sample
sy square yard
wk per week
55-gal drum per 55-gallon drum

(1) Discount Rates based on U.S. Office of Management and Budget Circular No. A-94, Appendix C (February 2002)
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Table A-4: SWMU 10 - Alternative 3: Excavation, Bio-Slurry (SABRE Process), Groundwater Monitoring,
and Land Use Restrictions

Direct Capital Costs
0 Bio-Slurry
Soil Excavation
- Equipment
Backhoe 35 day 200 7,000
Front-end Loader 18 wk 1,400 25,200
Soil Screening Plant 35 day 415 14,600
Conveyer Belt (Inclined, 170 feet) 1 ea 38,567 38,600
Steam Cleaner 10 day 75 800
- Labor
Equipment Operators 400 hr 37 14,800
Laborer 500 hr 25 12,500
- Backfill Excavation 5,000 cy 2 10,000
- Field Test Kits (TNT and RDX) 24 ea 410 9,900
- Confirmatory Samples (2 per batch) 48 sample 150 7,200
- Vegetation and Liner Disposal Cost 6 ton 1,200.00 7,200
- Dispose Decontamination Water 108 55-gal drum 132 14,300
Subtotal Soil Excavatior 162,100
Concrete Pad Constructior
- Site Survey 2 day 1,700 3,400
- Silt Fence 1,000 If 2 2,000
- Site Grading/Clearing 5,178 sy 5 25,900
- Concrete Pad 4,623 sy 41.34 191,200
- Mobilization 1 ea 10,000 10,000
Subtotal Concrete Pad Constructior 232,500
Access Road Constructior
- Site Grading/Clearing 1,000 sy 5 5,000
- Aggregate Layer (3-inch Compacted) 1,000 sy 4 4,000
- Asphalt Layer (3-inch) 1,000 sy 5 5,000
Subtotal Access Road Constructior 14,000
Treatment System
- Treatability Study 1 Is 40,000 40,000
- Reactors (Steel, Dia=66 ft, h=15 ft) 2 ea 130,000 260,000
Dual Turbine Mixers 24 ea 10,000 240,000
Slurry Pumps (400 gpm, 50 ft head) 2 ea 14,000 28,000
NaOH Storage Tank (2,500 gallons) 2 ea 1,500 3,000
- Water Storage Tank (500,000 gallons) 1 ea 92,872 92,900
Centrifugal Pump (500 gpm, 20 HP) 2 ea 3,270 6,600
- Slurry Mixing Tank (100,000 gallons) 1 ea 28,234 28,300
Dual Turbine Mixers 2 ea 11,000 22,000
Slurry Pumps (400 gpm, 50 ft head) 2 ea 14,000 28,000
- Miscellaneous Plumbing Supplies 1 Is 70,000 70,000
- Makeup Water (from Well 3A)
Submersible Pump (4-inch, 13 gpm) 2 ea 1,152 2,400
Steel Piping (3-inch, including fittings) 800 If 26 20,800
Underground Pipe Installation 800 If 24 19,200
Subtotal Treatment System 861,200

Page 11 of 17



Table A-4: SWMU 10 - Alternative 3: Excavation, Bio-Slurry (SABRE Process), Groundwater Monitoring,
and Land Use Restrictions

Slurry Dewatering System

- Belt Filter Press (135 gpm) 2 ea 159,750 319,500
- Piping (Steel, Dia. = 6 inches) 100 If 58 5,800
- Dewatered Soil Storage
Eacavate Storage Lagoon
- Front-end Loader 1 wk 1,400 1,400
- Equipment Operator 50 hr 37 1,900
Transfer Dewatered Soil to Lagoon
- Front-end Loader 6 day 273 1,700
- Equipment Operator 84 hr 37 3,200
- Water Recycling
Piping (Steel, Dia. = 3 inches) 200 If 30 6,000
Centrifugal Pump (100 gpm, 150 ft head) 2 ea 3,042 6,100
Water Tank (10,000 Gallons) 1 ea 13,500 13,500
Subtotal Slurry Dewatering System 359,100
Site Restoration
- Steam Cleaner 5 day 75 400
- Laborer 150 hr 25 3,800
- Dispose Decontamination Water 73 55-Gal drum 132 9,700
- Transfer Dewatered Soil to SWMU 10
Front-end Loader 3 wk 1,400 4,200
Equipment Operator 150 hr 37 5,600
Laborer 300 hr 25.24 7,600
- Dispose Water from Last Batch 645,000 gallon 0.45 290,300
Subtotal Site Restoratior 321,600
Monitoring Equipmen
- pH Meter 4 ea 499 2,000
Subtotal Monitoring Equipmen 2,000
o0 Land Use Restriction 1 Is 5,000 5,000

Indirect Capital Costs

Engineering and Construction Management (15% of direct costs) 293,700
Health and Safety Equipment & Training (5% of direct costs) 97,900
Legal and Administrative (5% of direct costs) 97,900
Project Management (5% of direct costs) 97,900
System Startup (2% of direct costs) 39,200

User fee

Annual O&M Costs

o0 Bio-Slurry

Treatment System

- Chemicals including inoculum, starch, pH buffg 5,000 cost per ton 23 115,000,
and pH adjustment® of soil
- Process Sampling
Explosives (6 samples, Days 1, 10, 20, and 28) 144 sample 150 21,600
TCLP (metals, end of each batch) 12 sample 180 2,200
Subtotal Treatment System 138,800
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Table A-4: SWMU 10 - Alternative 3: Excavation, Bio-Slurry (SABRE Process), Groundwater Monitoring,
and Land Use Restrictions

Labor
- Field Manager (1 @ 40 hrs/wk, 9 months) 1,440 hr 36 51,900
- Engineer (1 @ 40 hrs/wk, 3 wks/batch, 6 pery 720 hr 48 34,600
- Field Technicians (2 @ 40 hrs/wk, 9 months) 2,880 hr 25 72,000
Subtotal Labor 158,500,
Other Costs
- Field Trailer 9 month 382 3,500
- Portable Toilet 9 month 93 900
- Utilities (for field trailer) 9 month 100 900
- Process equipment repairs/replacement 1 Is 5,000 5,000
- Electricity (for process equipment) 9 month 5,000 45,000
Subtotal Other Costs 55,300
Total Annual Bio-Slurry O&M Costs 352,600

o Groundwater Monitoring (Semi-annually)

- Sampling-Labor 140 hr 48 6,800
- Sampling-Analytical 16 sample 170 2,800
- Water disposal, sampling equipment 2 Is 4000 8,000
- Data Analysis & Report Preparation 2 ea 8000 16,000
Total Annual GM O&M Costs 33,600

Inflation adjustment (costs based on 1998 dollars,6 %adjusment to 2002 dollars)

201,600

Contingency (@ 20%)

672,000

Key to unit abbreviations

cy

day

ea
gallon
hr

If

Is
month
sample
sy

wk
55-gal drum

cubic yard
per day
each

per gallon
hour
linear foot
lump sum
per month

per sample

square yard

per week

per 55-gallon drum

(1) Discount Rates based on U.S. Office of Management and Budget Circular No. A-94, Appendix C (February 20l
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Table A-5: SWMU 10 - Alternative 4: Excavation, Off-Post Treatment/Disposal,
Groundwater Monitoring, and Land Use Restrictions

Direct Capital Costs
0 Incineration
Soil Excavation
- Mobilization 1 Is 10,000.00 10,000
- Equipment
Backhoe 5 wk 1,000.00 5,000
Front-end Loader 5 wk 1,400.00 7,000
Steam Cleaner 2 day 75.00 200
- Labor
Equipment Operators 450 hr 37.00 16,700
Laborer (for Equipment Decontamination) 250 hr 25.00 6,300
- Backfilling Clean Soil 5,000 cy 10.00 50,000
- Field Test Kits (TNT and RDX) 24 ea 410.00 9,900
- Confirmatory Samples (2 per batch) 48 sample 150.00 7,200
Subtotal Soil Excavation 112,300
Transportation and off-post Incineration | 15,000,000 | Ib 0.17| 2,550,000
Other Costs
- Field Trailer 2 month 382 800
- Portable Toilet 2 month 93 200
- Electricity 2 month 20 100
- Decon Water Collection and Disposal
550-gallon tank 1 ea 1525 1,600
TCLP Analysis 1 sample 180 200
Explosives Analysis 1 sample 150 200
Disposal 400 gallon 0.35 200
Subtotal Other Costs 3,300
Technical Labor
- Field Manager 400 hr 36.00 14,400
Subtotal Technical Labor 14,400
Analytical
- Explosives - Field Testing 140 sample 21.00 3,000
- Explosives - Laboratory 14 sample 190.00 2,700
Subtotal Analytical 5,700
0 Land Use Restriction 1 Is 5,000.00| 5,000
Indirect Capital Costs
Engineering and Construction Management (5% of direct costs) 134,600
Health and Safety Equipment & Training (5% of direct costs) 134,600
Legal and Administrative (5% of direct costs) 134,600
Project Management (5% of direct costs) 134,600
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Table A-5: SWMU 10 - Alternative 4: Excavation, Off-Post Treatment/Disposal,
Groundwater Monitoring, and Land Use Restrictions

Annual O&M Costs

0 Groundwater Monitoring (Semi-annually)

- Sampling-Labor 140 hr 48 6,800
- Sampling-Analytical 16 sample 170 2,800
- Water disposal, sampling equipment 2 Is 4000 8,000
- Data Analysis & Report Preparation 2 ea 8000 16,000
Total Annual Groundwater Monitoring O&M Costs [ 33,600
Present Worth Annual GW O&M Costs (8 years @ 3.1% Discount Rate) [ 243,000

Key to unit abbreviations

cy
day
ea

gallon

hr
Is

month
sample

wk

cubic yard
per day
each

per gallon
hour

lump sum
per month
per sample
per week

(1) Discount Rates based on U.S. Office of Management and Budget Circular No. A-94, Appendix C (February 2002)
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Table A-6: SWMU 10 - Alternative 5: Multlayer Cap, Groundwater

Monitorin

and Land Use Restrictions

Direct Capital Costs

o0 Multlayer Cap

Soil sampling and site surveys
- Soil sampling at pond 5 excavation 25 sample 150.00 3,800
- Cap boundary soil sampling 70 sample 150.00 10,500
- Soil sampling- labor 100 hr 55.00 5,500
- Survey Preparation and Mobilization 1 Is 5,000.00 5,000
- Topographic Survey 2 acres 360.00 720
- Control Survey 1,120 If 1.17 1,310
- Grading Control (topo. survey each cap layer) 1.6 acres 1,140.00 1,824
- As-Built Survey 2 acres 360.00 720
Subtotal 29,400

Site Work and Cap Installation
- Well Abandonment 1 ea 5,000.00 5,000
- Temporary Erosion and Sediment Controls 1 Is 4,000.00 4,000
- Site Work Preparation and Mobilization 1 Is 10,000.00 10,000
- Clearing 2 acres 1,000.00 2,000
- Off-post disposal of vegetation 5 ton 1,200.00 6,000
- Excavation of soil from pond 5 155 cy 20.00 3,100
- Placement of soil from pond 5 under cap 155 cy 8.00 1,240
- Saoil fill for foundation layer 3,300 cy 12.00 39,600
- Barrier layer: 40 mil HDPE geomembrane 70,000 sf 1.30 91,000
- Barrier layer: Geosynthetic clay liner (GCL) 70,000 sf 1.35 94,500
- Soil drainage layer: drainage netting, 1/4" thick 70,000 sf 0.45 31,500
- Anchor trench 1,120 If 6.00 6,720
- Protective soil layer 5,200 cy 12.00 62,400
- Protective topsoil cover 1,300 cy 25.00 32,500
- Vegetation 2 acres 16,000.00 32,000
- Perimeter Drainage collection trench, pipe 1,300 If 20.00 26,000
- Perimeter Riprap Ditch 1,300 If 15.00 19,500
- Stormwater collection Basin 1 Is 10,000.00 10,000
- Fence 1,500 ft 20.00 30,000
- Field Manager 240 hr 60.00 14,400
- Contractor's Engineer 200 hr 65.00 13,000
- Two general site laborers 320 hr 35 11,200
Subtotal 546,000
o Land Use Restriction 1 Is 5,000.00 5,000

Indirect Capital Costs

Engineering and Construction Management (20% of direct costs) 116,200
Health and Safety Equipment & Training (5% of direct costs) 29,100
Legal and Administrative (5% of direct costs) 29,100

Project Management (10% of direct costs)

Page 16 of 17



Table A-6: SWMU 10 - Alternative 5: Multlayer Cap, Groundwater

Monitorin

and Land Use Restrictions

Annual O&M Costs

o Cap O&M
- Inspection 1 Is 3,000.00 3,000
- Final Cover System 1 Is 12,000.00 12,000
- Surface Water Managment System 1 Is 1,000.00 1,000
Subtotal 16,000
o Groundwater Monitoring (Semi-annually)
- Sampling-Labor 140 hr 48 6,800
- Sampling-Analytical 16 sample 170 2,800
- Water disposal, sampling equipment 2 Is 4000 8,000
- Data Analysis & Report Preparation 2 ea 8000 16,000
Subtotal 33,600
o Project Management and Administration (5% of annual O&M costs) | 2,480
Total Annual O&M Costs | 52,100
Present Worth Annual O&M Costs (30 years @ 3.9% Discount Rate) (1) | 950,000

Contingency (@ 20%)

Key to unit abbreviations

cy
day
ea
sf
hr
Is

If

sample

wk

cubic yard
per day
each
square feet
hour

lump sum
linear feet
per sample
per week

(1) Discount Rates based on U.S. Office of Management and Budget Circular No. A-94, Appendix C (February 2002)
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APPENDIX B

Groundwater Extraction Well Modeling and Natural Attenuation
SWMU 10

This appendix presents background information used for evaluating the
groundwater contaminant plume at SWMU 10. Section B.1 presents a discussion of the
potential for natural attenuation to actively remediate the groundwater plume. Section
B.2 presents the groundwater extraction well layout discussion for SWMU 10. The
primary contaminant at SWMU 10 is RDX.

B.1 NATURAL ATTENUATION EVALUATION

Natural attenuation refers to the advection, biodegradation, dispersion, sorption,
volatilization, or chemical and biochemical stabilization of contaminants to effectively
reduce contaminant toxicity, mobility, or volume to levels that are protective of human
health and the environment. As discussed in “Use of Monitored Natural Attenuation at
Superfund, RCRA Corrective Action, and Underground Storage Tank Sites’, USEPA,
Directive 9200.4-17P, April 1999; there are three “lines of evidence” necessary to
provide confidence that natural attenuation will provide acceptable remediation:

Historical groundwater and/or soil chemistry data that demonstrate a clear
trend of decreasing contaminant mass and/or concentration over time.

Hydrogeologic and geochemical data that can be used to demonstrate
indirectly the types and rates of natural attenuation processes active at the
Ste.

Data from field microcosm studies which directly demonstrate the occurrence
of a particular natural attenuation process at the site.

Volume Il of the Draft Known Releases CM S Report (Dames & Moore, 2000a)
presents a detailed evaluation of the physical and chemical processes that affect the
migration of RDX and TCE in groundwater at SWMU 10.

Presented below is a discussion of the primary natural attenuation processes and
their potential effect on the contaminant plume & SWMU 10.

Advection refers to the transportation of constituents with the flow of
groundwater. Dispersion refers to the mechanical and diffusional mixing of constituents
inthe aguifer. The result isadilution or reduction in contaminant concentrations. These
two processes typically transport constituents from a source area such as a plume;
although they reduce contaminant concentrations, they do not reduce the contaminant
mass. Advection and dispersion are expected to slowly reduce contaminant groundwater
concentrations at the SWMU 10 plume. However, due to the quasi-steady state condition
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of the plume, the time frame for complete natura attenuation could be significant.
Because the plume at SWMU 10 is severa miles upgradient of the base boundary, along
time period for complete attenuation should not present any human healthrisks as long as
drinking water restrictions are maintained.

Sorption is the process of constituent partitioning between the agueous phase and
soil in the aquifer matrix. The sorption of constituents onto soil particles (particularly
organic carbon) results in the retardation of constituent transport in the aquifer. The
degree of retardation achieved through sorption is a function of the contaminant organic
carbon partition coefficient, organic carbon content of the soil, soil bulk density, and soil
porosity. However, because very little organic carbon is likely in the aguifer soil at
TEAD, limited sorption of RDX is anticipated.

Volatilization is the process of constituent partitioning between the agueous phase
in the saturated zone and the nonaqueous phase in the unsaturated zone. The degree of
volatilization is a function of constituent volatility or vapor pressure, constituent
solubility, soil transmissivity, and depth of water table. Because RDX is not very
volatile, this processis not expected to reduce RDX levels.

Biodegradation is a process in which microorganisms partially brake down
contaminants into daughter products or completely degrade contaminants.
Biodegradation can occur aerobically or anaerobically if the correct conditions exist and
microbes are present.

Biodegradation of RDX is not expected to be occurring at SWMU 10 because:

Current research suggests that RDX is difficult for groundwater microbes to
biodegrade.

The corrosive nature of the aquifer is aso unfavorable for microbes.

In conclusion, over time the RDX concentrations will slowly decrease through
natural attenuation processes such as advection, dispersion, dilution, and sorption.
However, the conditions at SWMU 10 do not appear to be favorable enough for natural
attenuation to be considered an active source of groundwater remediation.

B.2 GROUNDWATER EXTRACTION WELL LAYOUT

Preliminary cost estimates for a pump and treat system aa SWMU 10 are
generated for this CMS report. As part of this effort, the number of extraction wells and
the pumping rates need to be estimated. Because of the paucity of active pumping data
collected at the SWMUs and lack of vertical geologic data, the well layout and pumping
rates should only be considered speculative. This modeling does not estimate cleanup
times. However, for the purpose of the cost estimates, 8 years is used.
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In general, wells provide two functions, source reduction and hydraulic capture to
limit plume migration. Well placement guidelines vary, but effective systems do not pull
contamination away from the source and contaminate clean aguifer material. Also,
several small pumping wells work more efficiently than one high pumping well. The
location of injection wells also effects the overall aguifer response.

The results presented here are based on an uncalibrated model created and used to
evaluate zones of capture and potential pumping rates for hypothetical pumping well
arrays. Using calibrated aquifer values from the groundwater model presented in the
Volume Il of the Draft Known Releases CMS report, wells are positioned around the
sources of contamination and the model is run until steady state conditions are achieved.
Using this process, the well arrays and pumping rates for SWMU 10 were generated.
Whereas the model can be expected to simulate aquifer response under ideal and
theoretical condition, the model is not calibrated against actual pumping data at SWMU
10 and is not originally designed for pump and treat system optimizations. Therefore, the
results presented cannot be considered sufficient for detailed cost design analysis. For
the purpose of preliminary design such asin a CM S and data gap identification in support
of more detailed future studies the model estimates are considered sufficient.

Figure B-1 presents the location of three extractions wells placed to capture the
SWMU 10 RDX plume. The pumping rates for extraction well #1 is 20 gpm and
extraction wells #2 and #3 are both 40 gpm. The capture zone and simulated drawdown
surface are aso shown. Figure B-2 presents a potential layout for extraction and
injection wellsat SWMU 10.
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APPENDIX C

SUMMARY OF ECOLOGICAL RISKS AT SWMU 10

C.1 INTRODUCTION

Based on the results of the Revised Final Site-Wide Ecological Risk Assessment
(SWERA) by Rust Environment and Infrastructure (E&I), 1997 performed at the Tooele
Army Depot (TEAD), each solid waste management unit (SWMU) was characterized as
either posing low, moderate or potentially unacceptable ecological risk. For those
SWMUs characterized as posing unacceptable ecological risk, the SWERA
recommended consideration of ecological risk reduction as part of corrective measures to
be evaluated based on human health concerns. The purpose of this appendix is to outline
the approach utilized in this CMS in the evaluation of ecological risk for Known Releases
SWMU 10.

C.2 SUMMARY OF ECOLOGICAL RISKSAT SWMU 10

The SWERA used both a “historic” and a “current” soil data set in the evaluation
of ecological risk at SWMU 10. The “historic” data set consists of data obtained through
the Installation Restoration Data Management Information System (IRDMIS) database
during the 1994 to 1995 time period. Because additional sampling has occurred since
1995 for some SWMUS, there may be differences between the data currently available for
each SWMU and the data utilized in the SWERA. The “current” data set consists of data
collected by Rust E&I for biotic and abiotic media at the reference study area (RSA-
background site) and each SWMU. Potential ecological risks were calculated using the
“historic” and/or the “current” data sets for SWMU 10.

Since the two data sets contain different types and amounts of data, ecological
risks were estimated using both sets of data independently using different methodologies.
For the “historic” data set, ecological risk to various receptors was calculated based on
the soil consumption route of exposure only. For the “current” data set, ecological risk to
various receptors was calculated using a dynamic food chain model. Thus, risk estimates
based on the “current” data set include both soil and prey consumption routes of
exposure. For those SWMUs in which both “historic” and “current” data are available,
two separate estimates of ecological risk were generated and the higher risk level was
used in the SWERA to characterize the risk at each SWMU. The risk classifications are
low, moderate, or unacceptable. SWMU 10 was classified as being unacceptable.

Based on the “historic” data set, the primary risk driver and COPC of concern for
SWMU 10 is RDX, which accounts for at least 93% of the Hazard Index (HI) for each
ecologica receptors). However, an interim remedial action has occurred since the
historic “data set” was collected — the area has been covered with an impervious synthetic
liner and covered with afoot of clean soil. Soil samples collected as part of the “current”
data set (post interim action) confirm that no RDX or other explosives exist in the
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surficial soil cover above the liner. Thus, risk estimates based on the “historic” data set
are no longer applicable. Therefore, risk at SWMU 10 is driven by the “current” data set.
The primary receptor of concern (classified as an unacceptable risk) is the deer mouse,
with exposure through the diet comprising 93% of the HI. The deer mouse HI was 17.1
times greater than at the RSA.

Although actual chemical analyses for RDX were conducted on rabbitbrush and
gumweed samples collected at SWMU 10, food chain exposure of the deer mouse to
RDX was estimated using aplant uptake model. The model estimated the amount of
RDX in plants from soil uptake using a soil-plant transfer factor and an RDX plant
elimination factor (Rust E&I, 1997). The fit of the mode in relation to the actual
chemica measurements made on SWMU 10 vegetation was evaluated. The model
evaluation showed that the model underestimated the measured results by 41 times. This
is not surprising since, as mentioned, RDX was not detected in the soil at SWMU 10 and
one-half the detection limit was substituted for the soil concentration required for the
model. Also, the measured amounts of RDX in vegetation varied substantialy due to
difficulties with the analytical procedure. These factors may have influenced the
predictive capability and accuracy of the model. Since there were no detections of RDX
in the soil cover (detection limits for soil appeared to sufficiently low), both the analytical
results and model results are suspect. In light of these factors, the estimated risk from
food chain transfer is suspect and may significantly overestimate actual risk through the
food chain pathway.

Because the plant uptake model was based on one-half the detection limit for
RDX in soil, and still resulted in a potential unacceptable risk to deer mouse, any future
corrective measure actions will not change the risk estimate. This is because the
minimum soil concentration used to estimate risk will remain at one-half the detection
limit, even for clean soil. However, even if the model and vegetation chemical analyses
are valid, from arisk management point-of-view, the predicted risk can still be mitigated.

Each of the first four corrective measures evaluated for SWMU 10 in this CMS
involve excavation of the contaminated soil and treating the soil by one of the following
methods. soil composting, bioslurry activities, or off-site disposal. This will be followed
by backfilling with the treated clean soil. The fifth corrective measure involves placing
an impermeable multilayer cap over the contaminated soil. All of these corrective
measure options will involve the removal of any vegetation currently on site, and thus the
current vegetation exposure pathway will not be of concern. (The vegetation is disposed
of properly in each adternative.) Additionally, once the remedia activities are completed
any new vegetation growth will occur on clean soil and exposure through the food chain
pathway will not be an issue.

In summary, the predicted unacceptable ecological risk for SWMU 10 is driven
by RDX in the food chain pathway for the deer mouse. The proposed actions will
remove current vegetation and vegetation re-growth will occur on clean soil. Thus, all of
the proposed corrective measures are equally effective in reducing the ecological risk to
acceptable levels.
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APPENDIX D

SESOIL MODEL

D.1 INTRODUCTION

Solid Waste Management Unit (SWMU) 10 requires corrective action to meet
Depot worker CAOs for TNT and RDX in soil. As part of the CMS evaluation for
SWMU 10, a model was developed to estimate the future TNT and RDX leachate
concentratiors at the water table after soil treatment. The estimation was conducted
using SESOIL (SEasonal SOIL) software to model leachate movement downward
through the vadose zone.

Utah's “Principle of Non-degradation” requires that soil contamination does not
increase existing levels of groundwater contamination. This model is used to determine
whether site soil that has been treated to Depot Worker CAOs could still contribute
congtituents to groundwater through leaching. TNT and RDX concentrations are
currently above CAQOs to a depth of 7 feet bgs. The site will be treated based on surface
soil CAOs (0 to 2 feet bgs) and subsurface soil CAOs (below 2 feet bgs). The primary
objective of the SEOIL application is to determine whether there is measurable RDX and
TNT in any leachate that may be produced from precipitation at the SWMU once the soil
istreated to Depot Worker CAOs.

D.2 SESOIL

SESOIL is a one-dimensional vertical transport program for the unsaturated soil
zone and is designed to perform long-term seasonal simulations of solute distribution in
the soil profile. The model considers one compound at a time and is based on mass
balance and equilibrium partitioning of the chemical between different phases (dissolved
(e.g., leachate), sorbed, vapor, and pure).

SESOIL performs longterm simulations of chemica transport and
transformations in soil. SESOIL accepts time-varying pollutant loading and uses
theoretically-derived equations to represent water transport, sediment transport on the
land surface, pollutant transformation, and migration of the pollutant to the atmosphere
and groundwater. Climatic data, compartment geometry, and soil and chemical property
data are the mgjor components used in the equations. Output of SESOIL includes time-
varying pollutant concentrations at various soil depths and pollutant loss from the
unsaturated zone in terms of surface runoff, percolation to the groundwater,
volatilization, and degradation.

D.3 INPUT

Site-specific information was used to create the SESOIL input files, drawing on
the Supplemental Chromium Investigation Final Report for Tooele Army Depot (USACE,
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1999) for much of the data. The parametersin the referenced effort are used to the extent
that they are appropriate for SWMU 10. For example, climate data and much of the
vadose zone characteristic data are incorporated unchanged. Only those input parameters
that changed (e.g., layers, chemical data) for SWMU 10 are described herein. The
variables for each input file are defined in Tables D-1 through D-4. These tables also
provide variable-specific comments that present the rationale of the selected variable
values. The values are a combination of site-specific information and default SESOIL
values.

The soil column at the site was modeled in a four-layer system that extends from
the ground surface to the top of the water table. Layer 1 (starting at the surface) is the
remediated soil layer, and was assumed to be 7 feet thick. This layer is assumed to
contain TNT and RDX soil concentrations equal to their Depot Worker CAOs. Below
the surface layer, Layers 2, 3, and 4 were delineated based on the log for soil boring N-
146-97 (attached). Because there is good comparability in soil types (not thicknesses)
between boring N-146-97 and the borings presented in the Supplemental Chromium
Investigation Final Report, the mode soil characteristics are transferred from that effort.
To summarize, the layers are set as follows:

Layer 1. treated soil layer

Layer 2: first native soil layer, silty gravel with sand and clay

Layer 3: intermediate native soil layer, clay and silty clays (aquitard)
Layer 4. gravels with clay and sand.

To provide a range of values for comparison, the model was run twice for each
contaminant using two different sets of input parameters for the residual soil TNT and
RDX concentration in soil. One model run used only the conservative surface soil CAOs
for the entire remediated soil layer; the residual soil RDX and TNT concentrations were
set equal to the surface soil CAOs of 31 pg/g and 86 ug/g, respectively. The second
model run used only the subsurface soil CAOs for the entire remediated soil layer. For
this run, the residual soil RDX and TNT concentrations were set equal to the subsurface
CAOs of 200 pg/g and 710 pug/g, respectively.

Variables and assumptions specific to this modeling effort are summarized below
(and detailed in Tables D-1 through D-4).

The amount of remediated soil is 5,500 cubic yards (yd®) over an area of
0.489 acre, correlating to athickness of 7 feet.

As for the IWL modd, rainfall that will generate leachate is described in the
climatologic data set for Grantsville, Utah. This data set also provides the
climate data necessary for SESOIL to estimate loss of moisture by
evapotranspiration.

The average depth of the water table is 79.3 meters.
SWMU 10

KR CMS-TEAD
D-4



Loss of contamination from the source by soil erosion is assumed to not
ocCur.

Loss of contamination from the vadose zone soil layers by volatilization is
assumed to not occur.

Contaminant remova from any leachate via hydrolysis or complexation
within the vadose zone is assumed to not occur (a conservative assumption).

D4 RESULTS

Results for each set of variables modeled are summarized in Table D-5. The
SESOIL mode results estimate that a remediated soil layer RDX concentration of 31
Hg/g may dlow RDX to reach the water table by year 80 of the model. However, the
RDX concentration in the leachate at both year 80 and year 200 of the model is only 0.06
Mo/L, i.e, well below detection limit. The results for a remediated soil layer RDX
concentration of 200 ug/g are identical to the results for a RDX concentration of 31 pg/g.

The SESOIL model results estimate that a remediated soil layer TNT
concentration of 86 pg/g will allow TNT to leach only to a depth of 6.55 meters below
surface by model year 200. The concentration of TNT in the leachate at this depth at year
2001is0.018 pg/L. The results for aremediated soil layer TNT concentration of 710 ug/g
are nearly identical to the results for a TNT concentration of 86 ug/g.

D.5 CONCLUSIONS

The SESOIL model was performed for SWMU 10 using site-specific conditions
to determine if treating soil to Depot Worker CAOs will degrade groundwater via soil
leaching.

The model was run using two RDX soil concentrations: the surface soil CAO and
the subsurface soil CAO. Both runs had identical results and indicate that, although RDX
will reach the water table by model year 80, concentrations are well below levels of
concern The RDX concentration in the leachate at both year 80 and year 200 of the
model runs was only 0.06 pg/L. Therefore, no increase in groundwater RDX levels
would be expected from this low leachate concentration.

The dilution factor between leachate and the receiving groundwater is very large
for this site due to the small amount of precipitation at TEAD. Thus the very small
leachate concentration of 0.06 pg/L that may actually reach the water table may be
diluted in the groundwater and result in a negligible contribution of RDX in groundwater.

The model was also run for TNT at two soil concentrations: the surface soil CAO
and the stbsurface soil CAO. Both runs had nearly identical results and indicated that
TNT will reach a maximum depth of 6.55 meters below surface by model year 200.

SWMU 10
KR CMS-TEAD
D-5



Therefore, post-remedial TNT soil concentrations are not expected to result in TNT
leachate reaching groundwater.

In summary, the SESOIL model results indicate that soil treatment to either
surface or subsurface Depot Worker CAOs for RDX and TNT is protective of
groundwater at SWMU 10.

SWMU 10
KR CMS-TEAD
D-6
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TABLE D-1

SESOIL Chemical File input variables: TEAD SWMU 10

VARIABLE| = - -DESCRIPTION. /.~ } "UNITS - R e U - REFERENCE/COMMENT o
NCH Index number for the chemical B | ) -
data set
TITLE |Chemical data set titie -- SWMU 10 SWMU 10 - -
e Agency for Toxic Substances and Disease Registry,
SL Solubility in water ug/ml (ppm) 60 130 Web Site - www.atsdr.cdc.gov/toxprofiles
Assumes no attenuation of contaminant concentrations
DA Air diffusion coefficient cm/sec 0 0 by vapor-phase transport of lead upward and out of the
soil column.
. Agency for Toxic Substances and Disease Registry,
3. 20E- 4.57E-
H Henry's Law Constant m"-atm/mol 1.20E-05 STE-07 Web Site - www.atsdr.cdc.gov/toxprofiles
Organic carbon adsorption Agency for Toxic Substances and Disease Registry,
.1
Koc coefficient (ug/g)/(ug/ml) 63 1100 Web Site - www.atsdr.cde.gov/toxprofiles
Soil partition coefficient, often Agency for Toxic Substances and Disease Registry,
. . . . 4 s
K specified K in the literature. (ug/g)/(ug/ml) 0.001 Web Site - www.atsdr.cdc.gov/toxprofiles
. 4 . .
MWT  |Molecular weight of chemical. o/mol 22226 2713 |Agency for Toxic Substances and Disease Registry,
Web Site - www.atsdr.cde.gov/toxprofiles
VAL Valance - 0 0
— _ —
KNH Neutral hydrolysis rate constant L/mol/day 0 0 ConFamman atienuation by hydrolysis is currently not
applicable.
Base hydrolysis rate constant Contaminant attenuation by hydrolysis is currently not
KBH (CRREL: "Base catalyzed L/mol/day 0 0 . y hycdroly y
. " applicable.
hydrolysis constant™)
Acid hydrolysis rate constant Contaminant attenuation by hydrolysis is currently not
KAH |(CRREL: “Base catalyzed L/mol/day 0 0 . yydroly y
. applicable.
hydrolysis constant:)
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TABLE D-1

SESOIL Chemical File input variables: TEAD SWMU 10

. CURRENT VALUE

VARIABLE} - * DESCRIPTION _ . " REFERENCE/COMMENT .~
Values entered for KOC, K, KDEL, and KDES are
KDEL Liquid-phase biodegradation 1/day 0 0 assumed to bé for the first soil layer and are used as a
rate reference point for the other layers per the layer-
specific ratios input to the application file.
Values entered for KOC, K, KDEL, and KDES are
KDES |Solid-phase biodegradation rate 1/day 0 0 assumed to b_e for the first soil layer and are used as a
reference point for the other layers per the layer-
specific rations input to the application file.
SK Ligand stability (dissociation) 3 0 0 Contaminant attenuation by complexation of cations is
constant assumed to not occur.
B Moles ligand per mole B 0 0 Contaminant attenuation by complexation of cations is
compound assumed to not occur.
MWTLIG |Molecular weight of ligand o/mol 0 0 Contaminant attenuation by complexation of cations is
assumed to not occur.
NCH End of chemical data file -- 999
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1ADLL =4

SESOIL Soil File input variables: TEAD SWMU 10

VARIABLE -~ DESCRIPTION _UNITS. | -CURRENT VALUE [~ - COMMENT
NSO Index number for soil data set -- | --
TITLE |Soil data set title -- Tooele Loam -~
This is the average dry bulk density for the entire soil profile. SESOIL does
RS Bulk density g/cm3 1.8 not allow it to be layer-specific. The selected value corresponds to the
value specified in the IWL model (USACE, 1999).
This is the average intrinsic permeability for the entire soil profile. if a
value of zero is specified for K1, then layer-specific intrinsic permeability
K1 Intrinsic permeability cm? 8E-10 values must be specified in the application file. The selected value
corresponds to the midpoint of the range specified for soil types ranging
from clay to sand in Table 4.3 of ORNL, 1996.
C Soil pore disconnectedness . 4 Values typically range from 3.7 for sand to 12.0 for fine clay. The selected
index value corresponds to the value specified in the IWL model (USACE, 1999).
This is the effective porosity for the entire soil profile. N = (1-Sr) x nt
where nt is porosity (voids / total volume) and Sr is residual medium
N Effective porosity -- 0.25 saturation (volume of water unremoved by natural forces / volume voids). N
generally has value close to nt. Typical values of N range from 0.2 to 0.4.
The selected value is from JMM (1988).
ocC Organic carbon content percent 001 ’(I‘Sg ‘:eé;c,tig 9v;)l'ue corresponds to the value specified in the IWL model
The selected value corresponds to the value specified in the IWL model
, . (USACE, 1999). As a point of comparison, Table 16 of USDA (2000)
CEC Cation exchange capacity meg/100g 0 reveals CEC values for Tooele soils on the order of 15 meg/100g (implying
greater contaminant attenuation capacity).
FRN Freundlich exponent 3 | This is the QCfault SESOIL value. A value of 1 means adsorption is linear.
Values typically range from 0.9 to 1.4.
NSO End soil data file -- 999

IMM, 1998. Groundwater Quality Assessment Engineering Report , prepared for U.S. Army Corps of Engineers, Huntsville, Alabama.
Oak Ridge National Laboratory (ORNL), 1996, Radiation Safety Information Computational Center (RSICC) Computer Code Collection-SESOIL, Report CCC-629,
USDA, 2000. Soil Survey of Tooele Area. Utal ; US Dept of Agriculture; Natural Resources Conservation Service.
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TABLE D-3
SESOIL Application File input variables: TEAD SWMU 10

VARIABEE| . DESCRIPTION..- | - UNITS . |- CURRENT VALUE | COMMENT.. -~ -~
NAP Index number for application B | 3
data set
TITLE |Application data set title - TEAD SWMU 10 --
Default value of the maximum number of major layers allowed by SESOIL,
ILYS Number of soil layers -- 4 to facilitate greatest definition of vertical soil chemical concentration
profile.
IYRS Number of yegrs of annual data ) | B
in the application file
Application area (CRREL: AR value affects mass flux calculations only, not resultant soil and soil
AR "surface area of the cm’ 0.00E+00 mositure contaminant concentrations. Therefore, the variable AR is not
compartment ") important for the present application of SESOIL.
L Latitude of site degrees 40.5 -~
ISPILL = I only applies to the first layer. ISPILL = | is instantaneous
ISPILL Spill index (spill = L; steady = 3 0 spill(s) occurring at the beginning of the first month of the simulation.
)] ISPILL = 0 1s continuous loading rate occurring throughout the first month
of the simulation (30 equal parts for the 30 time-steps of the month).
D1, D2, D3, and D4 sum to 7925 cm, which is the average depth to the
D1 Upper soil layer thickness cm 213 water table (at time of drilling) as presented in the attached boring log N-
146-97. D1 thickness corresponds to waste source thickness of 7 feet.
D2 Second soil layer thickness cm 2073 Estimated from the attached boring log N-146-97.
D3 Third soil layer thickness cm 2103 Estimated from the attached boring log N-146-97.
D4 Lower soil layer thickness cm 3536 Estimated from the attached boring log N-146-97.
Number of sublayers in upper Reduces model run time and output data file size, without compromizing
NSUB1 |soil layer - 1 findings.
Number of sublayers in second Reduces model run time and output data file size, without compromizing
NSUB2 [soil layer - 1 findings.
Number of sublayers in third Reduces model run time and output data file size, without compromizing
NSUB3 [soil layer - 1 findings.
Number of sublayers in lower Reduces maodel run time and output data file size, without compromizing
NSUB4 |soil layer - 1 findings.
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TABLE D-3
SESOIL Application File input variables: TEAD SWMU 10

VARIABLE} - DESCRIPTION. - - [ 'UNITS CURRENT:VALUE COMMENT
Value only needs to be specificed if hydrolysis is considered. Hydrolysis is
PH1 H of upper soil layer -- 0 not currently a modeled contamination attenuation process.
PH2 pH of second soil layer - 0 See variable PH1 comment.
PH3 pH of third soil layer - 0 See variable PH1 comment.
PH4 pH of lower soil layer - 0 See variable PH1 comment.
Permeability of the upper soil
layer (CRREL: "Intrinsic The selected value corresponds to the value specified in the IWL model
K11 Permeability”) cm’ 1.5E-09 (USACE, 1999).
Permeability of the second soil
layer (CRREL: "Intrinsic The selected value corresponds to the value specified in the [WL model
K12 Permeability”) cm’ 3.E-09 (USACE, 1999).
Permeability of the third soil
layer (CRREL: "Intrinsic The selected value corresponds to the value specified in the IWL model
K13 Permeability") cm’ 7.E-12 (USACE, 1999).
Permeability of the lower soil
layer (CRREL: "Intrinsic The selected value corresponds to the value specified in the IWL madel
K14 Permeability") em’ 3.E-09 (USACE, 1999).
Ratio of KDEL (liquid phase
KDEL2  |biodegradation) layer 2 to 1 - 1 -
Ratio of KDEL (liquid phase
KDEL3  |biodegradation) layer 3 to | - 1 -
Ratio of KDEL (liquid phase
KDEL4  [biodegradation) layer 4 to 1 - 1 -
Ratio of KDES (solid phase
KDES2 [biodegradation) layer 2 to 1 - 1 --
Ratio of KDES (solid phase
KDES3  |biodegradation) layer 3 to | - | --
Ratio of KDES (solid phase
KDES4 biodegradation) layer 4 to } L --
Ratio of OC (organic carbon
0C2 content) layer 2 10 | - [ --
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TABLE D-3
SESOIL Application File input variables: TEAD SWMU 10

VARIABLE|

- DESCRIPTION

- CURRENT VALUE

0C3

Ratio of OC (organic carbon
content) layer 3 to |

0oc4

Ratio of OC (organic carbon
content) layer 4 to 1

CEC2

Ratio of CEC (cation exchange
capacity) layer 2 to |

The selected value corresponds to the value specified in the IWL model
(USACE, 1999).

CEC3

Ratio of CEC (cation exchange
capacity) layer 3to |

1.83

The selected value corresponds to the value specified in the IWL model
(USACE, 1999).

CEC4

Ratio of CEC (cation exchange
capacity) layer 4 to |

0.55

The selected value corresponds to the value specified in the IWL mode]}
(USACE, 1999).

FRN2

Ratio of FRN (Freundlich
exponent) layer 2 to |

FRN3

Ratio of FRN (Freundlich
exponent) layer 3 to |

FRN4

Ratio of FRN (Freundlich
exponent) layer 4 1o |

ADS2

Ratio of ADS (layer 2, organic
carbon adsorption coefficient)
to K (organic carbon adsorption
coefficient from the chemical
file, layer 1)

ADS3

Ratio of ADS (layer 3, organic
carbon adsorption coefficient)
to K (organic carbon adsorption
coefficient from the chemical
file, layer 1)




er-da

TABLE D-3
SESOIL Application File input variables: TEAD SWMU 10

VARIABLE| . DESCRIPTION. : - | — UNITS RENT VALUE
Ratio of ADS (layer 4, organic
carbon adsorption coefficient)
to K (organic carbon adsorption
coefficient from the chemical
ADS4 file, layer 1) - 1 -
Monthly pollutant load (mass per unit area) entering the top sublayer of the
top major soil layer. POLIN=CONC*L*RS, where: CONC is the
concentration sorbed to the soil in ug/g or ppm, L is the thickness of the
RDX @ 31 ug/g - 11905 [sublayer in centimeters which the pollutant is aplied, RS is the bulk density
RDX @ 200 pg/g - 76809 |of the soil. For the present application, RS = 1.8g/cm3; L =213.36 cm; and
Monthly contaminant load for TNT @ 86 pg/g - 33028 JCONC = 31 ug/g and 200 pg/g (2 trials) for RDX and 86 pg/g and 710 pg/g
POLIN# |layer number # ug/cm’/month | TNT @ 710 pg/g - 272674 (2 trials) for TNT.
Monthly mass transformed by
other process (ug/em?), for layer
TRANS# |number # ug/cm2 0 Loss of contaminant by other transformation processes not modeled.
Monthly mass removed by some
other processes (ug/cmz), for
SINK# layer number # ug/cm2 0 Loss of contaminant by other processes not modeled.
Monthly input ligand mass
LIG# (ug/cmz), for layer number # ug/cm2 0 Loss of contaminant by complexation reactions not modeled.
Index of volatilization, for layer
number # (CRREL: Index of
volatilization-diffusion
VOLF# occurrence from each layer) 0 RDX and TNT are considered to be non-volatile.
Index of contaminant transport
in surface runoff (CRREL:
Index of subsurface pollutant
ISMR runoff) 0 Contaminant loss by erosion not modeled.
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TABLE D-3
SESOIL Application File input variables: TEAD SWMU 10

VARIABLE| . - DESCRIPTION =~ |  UNITS | CURRENTVALUE | o COMMENT:
Ratio of the contaminant
concentration in precipitation to
ASL the maximum water solubility -- 0 Contamination from precipitation not modeled.
End of the application data file
NAP when NAP = 999 - 999 --

U.S. Army Corps of Engineers (USACE), 1999, Supplemental Chromium Investigation Final Report for Tooele Army Depor.
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TABLE D-4

SESOIL Execution File input variables: TEAD SWMU 10

'VARIABLE DESCRIPTION UNITS | CURRENT VALUE. | - COMMENT
RUN Incremental number for the 3 | B
model run
Simulati tion ("M" : .
OPTN rmuta 10'r‘1 op ion ( for -- M Model gives poor results in 'A’ mode. SESOIL default mode is ‘M’ mode.
monthly; "A" for annual)
The index number for the
CLIM  |climate data file for the model - { -
run
The index number for the soil
SOIL data file for the model run B : B
The index number for the
CHEM |chemical data file for the model -- 1 -
run
The index number for the
WASH  |washload data file for the model - 0 Current application of SESOIL ignores contaminant loss by erosion.
run
The index number for the
APPL  |application data file for the -
model run -- 1
The number of years to
YRS simiulate - 200 -
NEX File end -- 969 -




TABLE D-5

SESOIL Results Summary
RDX and TNT Leachate in Soil: TEAD SWMU 10

Soil Concen- Soil
Analyte tration (ng/g) | Layer (1)

Average Leachate Concentration in Layer (ug/mL)

\_’ea_r_ 1 » »_rYear 10 | Year 20 | Yeard0 | Years0 [ Year 200

RDX 31 1 6.00E+0l 6.00E+0! 6.00E+01 6.00E+01 6.00E+0] 6.00E+01
2 1.92E-01 377E+01 6.00E+0]1 6.00E+01 6.00E+0) 6.00E+0l
3 0 0 590E+01 6.00E+0]l 6.00E+01 6.00E+01
4 0 0 7.23E-01 6.00E+01 6.00E+01 6.00E+0l
Maximum depth of RDX (meters bgs) (2) 2.66E+00 2.33E+01 4.48E+01 7.42E+01 7.93E+01 7.93E+0]
RDX 200 1 6.00E+01 6.00E+01 6.00E+0] 6.00E+01 6.00E+01 6.00E+0]
2 1.92E-01 3.77E+01 6.00E+01 6.00E+01 6.00E+0L 6.00E+0l
3 0 0 5.90E+01 6.00E+01 6.00E+01 6.00E+01
4 0 0 7.23E-01 6.00E+01 6.00E+01 6.00E+01
Maximum depth of RDX (meters bgs) (2) 2.66E+00 2.33E+01 4.48E+01 7.42E+01 7.93E+01 7.93E+01
TNT 86 1 2.12E+01 1.30E+02 1.30E+02 1.30E+02 1.30E+02 1.30E+02
2 0 0 0 0 2.68E+00 1.77E+01

3 0 0 0 0 0 0

4 0 0 0 0 0 0
Maximum depth of TNT (meters bgs) (2) 3.63E-02 3.66E-01 7.31E-01 146E+00 2.81E+00 6.55E+Q0
TNT 710 l 1.30E+02 1.30E+02 1.30E+02 1.30E+02 1.30E+02 [1.30E+Q2
2 0 0 0 0 2.68E+00 1.77E+01

3 0 0 0 0 0 0

4 0 0 0 0 0 0
Maximum depth of TNT (melters bgs) (2) 3.63E-02 3.66E-01 7.31E-01 146E+00 2.81E+00 6.55E+00

(1) The depth in meters bgs for the bottom of each soil layer is as follows:
soil layer 1:  2.13 meters (depth of contamination above CAQOs)

soil layer 2:  22.9 meters
soil layer 3:  43.9 meters

soil layer 4:  79.3 meters (average water table occurs at 79.3 meters bgs)
(2) This represents the maximum depth that TNT or RDX leachate reached in a given model run duration.
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Additional Data Collection Activities
SWMU 10

E.1 INTRODUCTION

This appendix presents the results of additional soil sampling activities at the
Trinitrotoluene (TNT) Washout Facility (SWMU 10), Tooele Army Depot (TEAD),
Tooele, Utah (Figure E-1). The field and laboratory work was performed in accordance
with the Final Soil Sampling Work Plan, TNT Washout Facility — SWVMU 10 (URS-
Dames & Moore, 2002).

E11 BACKGROUND

Previous soil sampling activities at SWMU 10 identified explosives at elevated
concentrations in and around severa of the former washout ponds. The Phase Il RFI
Known Releases SWMUs Report presents the pre-Phase Il and Phase Il soil sample
results (Rust E&I, 1995) and the Additional Field Investigation Report (URS-Dames &
Moore, 2001) presents the results of soil samples collected in 1997.

The Known Releases SWMUs Corrective Measure Study (CMS) Work Plan
(Dames & Moore, 2000) identified contaminants of concern (COCs) by comparing the
maximum concentration of each COPC identified in the Phase Il RFI to its respective
guantitative corrective action objectives (CAO). Based on this evauation, 2,4,6-TNT
and cyclotrimethylenetrinitramine (RDX) are the COCs for surface soil and subsurface
soil a& SWMU 10. As shown in Figure E-2, these investigations detected explosives
above CAQOs from the liner to 5 feet bgs.

El1l2 PURPOSE AND SCOPE

The purpose of this field investigation is to supplement existing data by further
evaluating the areal extent of explosives contamination in soil above quantitative CAOs
in and around the former TNT washout ponds. The goal of the field investigation was to
collect additional data to complete the CMS Report. The results of the investigation are
documented and evaluated in this appendix. Because additional sampling for SWMU 10
was recommended by the Army and regulatory agencies after the CMS Work Plan was
finalized, information from this evaluation is included in this CM S Report.

Because this sampling event ssmply provides additional data for two contaminants
which are aready listed as site COCs, the additional data results are unlikely to
significantly alter the results of the human health risk assessment (RA). Therefore, the
RAs developed in the RFI are not revised. Likewise, the data collected as part of this
field program are not used to supplement the Site-Wide Ecological RA (SWERA; Rust
E&I, 1997b). The results of the additiona field investigation support the CMS

SWMU 10
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recommendations for SWMU 10 regarding the need for management measures or
trestment technologies.

E13 DATA GAPS

The treatment and disposal costs for each corrective action alternative in the CMS
Report are highly sensitive to the volume of contaminated soil. Previous to this
investigation, the uncertainties in the volume of contaminated soil requiring removal
preclude selection of the ideal corrective measures aternative for SWMU 10. The
objective of this supplemental soil investigation was to refine the horizontal and vertical
extent of explosives contamination in shallow soils in and around the former ponds so
that an estimate of treatment costs can be developed. The CMS Report evaluates the
cleanup alternatives based on the improved soil volume estimate presented in this
appendix.

E14  ORGANIZATION

This appendix is organized as follows:
Procedures used to conduct field activities (Section E.2).
Sampling and chemical results for SWMU 10 (Section E.3).
References (Section E.4).
Soil boring logs, chains of custody, chemical data, data quality assessment,

and field screening vs. EPA Method 8330 correlation analysis, respectively
(Attachments A through E).

E2 FIELD METHODS

E21 SAMPLE COLLECTION STRATEGY

To evaluate soil contamination over alarge areain an expedient and cost-effective
manner, a three step sampling program was devised and samples were analyzed in the
field for TNT and RDX using EPA-approved field assays. The sampling program was
developed to minimize the number of samples needed to achieve the investigation's
objective, while providing a sufficient number of samples to adequately characterize the
volume of contaminated soil in the pond aress.

A 220 feet by 460 feet area covering the area of contamination was divided into
sample grid blocks, each 20 feet square. The sampling steps followed a simple protocol:
if RDX or TNT concentrations were above action levels in a sample grid-block, the

SWMU 10
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diagonally adjacent grid-block was sampled in the next step. Surface soil CAOs were
used as the action levels for the sample collection activities. The surface soil CAOs for
RDX and 2,4,6-TNT are 31 Fg/g and 86 F g/g, respectively. In the first step, soil
samples were collected from pre-determined sampling locations. In determining sample
locations, first-step sample locations were placed on grid blocks primarily within the
interior and perimeter portions of the former ponds. In selecting first-step sample
locations, consideration was given to prior soil sample locations and analytical results.
(Grids with prior sample results were not resampled.)

If results for al three sampled depths from a first-step boring indicated neither
TNT nor RDX above their action levels, no adjacent second-step samples were collected
radiating from that point on the grid. If any of the three soil samples collected from a
first-step boring contained explosives at concentrations exceeding action levels, up to
four second-step soil borings were sampled: one boring in each diagonally adjacent grid
block. Three soil samples were collected at the same depths as the first-step boring.
Second-step soil boring locations were placed by moving one grid-block diagonally in
each direction away from the location of afirst-step boring with exceedances.

Likewise, if al three samples from a second-step boring contained no explosives
above the action level, no adjacent samples were collected radiating from that point on
the grid. If a second-step boring contained explosives at concentrations exceeding action
levels, third-step borings were sampled one grid-block diagonally away from the second-
step exceedance. Three soil samples were collected at the same depths as for the second-
step borings.

E22 FELD INVESTIGATION AND PROCEDURES

Table E-1 summarizes the field program. All work was performed in accordance
with the Soil Sampling Work Plan

A total of 54 soil borings were advanced to 7 feet bgs (or below the liner). Figure
E-3 presents the location of the 54 soil borings. This included 30 first step borings, 12
second step borings, 9 third step borings, and 3 fourth step borings. The 3 fourth step
borings were necessary because two third step borings exceeded action levels. Sampling
for the fourth step borings following the procedures as for the first three steps.

At each boring location, surface fill was cleared away with a shovel or trowel and
the depth to the underlying plastic liner, if present, was measured. Soil borings were
drilled and sampled using a Model 5400 truck-mounted geoprobe. The desired sample
depth was reached by advancing the geoprobe, then collecting the sample using a 2-inch
outside-diameter, 48-inch-long, macro bore sampler fitted with a non-reactive plastic
liner. Attachment A includes the soil boring logs with borehole information, soil
description, boring depth, and sample depths. After the sampler was driven to the desired
sample interval, it was pulled from the borehole and carefully opened on a clean surface.
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TABLEE-1

Summary of Field Program
TNT Washout Facility, SWMU 10

Environmental Samples Field QC Samples
Soil Borings
Sample No. of
No. of Depth Below | Analyzed Sail Equipment | Total Total
No. of | Samples/ Liner or Soil Duplicates | MS/MSDs Rinse Soil Water Analytical

Step Borings | Boring Surface (ft) Samples (a) (b) Blanks(c) | Samples | Samples | Parameters
First
Field Andysis 30 3 0,36 90 9 99 TNT, RDX
Off-site Analysis ( 10% of field analysis) 9 1 2 1 12 1 Explosives
Second
Field Analysis 12 3 0,36 36 4 40 TNT, RDX
Off-site Analysis ( 10% of field analysis) 4 1 2 1 7 1 Explosives
Third
Field Andysis 9 3 0,36 27 3 30 TNT, RDX
Off-site Analysis (10% of field analysis) 3 1 3 1 Explosives
Fourth
Field Analysis 3 3 0,36 9 1 10 TNT, RDX
Off-site Analysis (10% of field analysis) 1 1 Explosives
Field Analysis Total: 54 162 17 179 TNT, RDX
Off-site Analysis Total: 17 2 4 3 23 3 Explosives

No. of
Other Field QC Samples Samples Analytical Parameters
Source water 1 Explosives
Waste Handling Samples

Decontamination water 1 Explosives, Ignitability, pH, Reactive Sulfide, and Reactive Cyanide
Field lab solid waste 1 Explosives, Ignitability, pH, Reactive Sulfide, and Reactive Cyanide
Field lab agueous waste 1 Explosives, Ignitability, pH, Reactive Sulfide, and Reactive Cyanide

(@ Soil sample duplicates were collected at one per 10 samples analyzed in thefield. Soil sample duplicates were also collected at one per 10 samples analyzed at DataChem Laboratory.
(b) Matrix spike/matrix spike duplicates (MS/M SDs) were collected at one per 10 samples analyzed at DataChem Laboratory.
() One equipment rinse blank was collected per step (excluding fourth step) and analyzed at DataChem L aboratory.
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The soil was logged by the geologist before filling each sample container for chemical
analyses.

Soil samples were collected from depths of O- to 1-foot below the plastic liner, 3-
to 4-feet below the plastic liner, and 6 to 7-feet below the plastic liner. The 0- to 1-foot
and 3- to 4-feet depth intervals (“A” and “B” intervals) were collected from the first 48-
inch core. The 6- to 7-feet depth interval (“C” interval) was collected from the second
36-inch core. The liner was patched and covered with soil to the existing grade. The
liner was patched by placing 10 mil thick plastic sheets above and below the liner and
sealing with silicone adhesive (as requested after the final work plan was issued) and
tape. Both sheets had 6 inches of overlap beyond the liner hole. The bottom patch wes
taped to the liner aong the perimeter of the hole. The top patch extended beyond the seal
of the lower patch, and was taped to the liner aong its perimeter. The top patch servesto
protect the bottom patch, providing a double seal. A tota of 22 borings were advanced
within the liner. The depth from the ground surface to the liner varied between 2 inches
and 16 inches. The borings logs in Attachment A present more detail on the liner.

In areas believed to have no liner, surface soils were cleared away at a “preview”
location up to 2 feet bgs to verify that no liner was present. That soil was returned to the
hole, and a sample boring was drilled within 1 foot of the preview location. Soil samples
were collected from O to 1 foot, 3 to 4 feet, and 6 to 7 feet below ground surface from the
boring.

All samples were analyzed in a field laboratory, as described in Section E2.8. A
total of 179 soil samples were collected including 17 duplicates. In addition, every tenth
sample was split and sent to DataChem Laboratory for explosives analysis. A total of 21
soil samples were sent to DataChem Laboratory including two duplicates and two matrix
spike/matrix spike duplicates (MS/MSDs).

E23 SAMPLE IDENTIFICATION

The sample identification scheme presented in the Soil Sampling Work Plan was
developed to easily correlate the sample result to its gird location. Table E-2 lists the
sample IDs. Attachment B presents the Chains of Custody for the samples sent off-site to
DataChem.

Each sample was assigned a unique code number that identifies its collection
location. The first character identified the sample as collected during the first, second,
third, or fourthstep (i.e., 1, 2, or 3). The second and third character related the sample ID
to the grid location as identified on Figure E-3. The second character indicated the
sample grid row (i.e.,, A through X). The third character indicated the sample grid
column (i.e.,, 1 through 11). The fourth character identified the sampling interval from
which the sample was collected. The following letter characters were used to indicate
sampling depthintervals:
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TABLEE-2

Summary of Sample Identification
TNT Washout Facility, SWMU 10

Sample Depth
Sampl e No. of Code (ft bgsor
Type Samples Sample D No. (a) ft below liner)
Field 162 3A7A,B,C 15A, B, C 1Q6A, B, C A=0tol
Analysis 3A9A,B, C 2J7A, B, C 1Q8A, B, C B=3t04
2B6A,B,C | 1K4A,B,C | 3Q10A,B,C C=6to7
2B8A,B,C | 1K6A,B,C 1R5A, B, C
1C5A,B,C | 1L3A,B,C 2R8A, B, C
1C7A,B,C | 2L7A,B,C 2R9A, B, C
3C9A,B,C | 1M4A,B,C 14A, B, C
2D6A,B,C | 1M6A,B,C 1S7A, B, C
1E4A,B,C | 2M8A,B,C 1T5A.B. C
1E6A,B,C | 1IN3A,B,C 2T8A, B, C
1E9A, B, C | IN5A,B,C | 4T10A,B,C
1G6A,B,C | 1IN7A,B,C 2U4A, B, C
1G8A,B,C | 3N9A,B,C 2U6BA, B, C
1H4A,B,C | 3010A,B,C | 2U9A,B,C
1H5A,B,C | 1P3A,B,C 3V5EA, B, C
116A, B, C 1P7A, B, C 3V7A,B, C
118A, B, C 2POA, B,C | 4V10A,B,C
1J3A, B, C 1Q4A, B, C 4X6A, B, C
Field 17 3A9A FD IN7C FD 2T8C FD
Analysis 1E6C FD 3010B FD 2U4B FD
Duplicates 1H4B FD 1P3CFD 3V7B FD
1H5C FD 2R8A FD 4X6B FD
118CFD 1S7CFD
2J7B FD 1T5CFD
1K6C FD
Off-site 26 3A0ALA 1K6CLA 1T5CLA
Analysis 1E6BMS 2L7BMS 2T8CLA
(DataChem) 1EBMSD 2L7BMD 2T8CLD
1E6CLA 3010BLA 2U4BLA
1H4BLA IN7CLA 3V7BLA
1H5CLA 1P3CLA 4XBLA
1I8CLA 2R8ALA 1EB
2J7BLA 1S7CLA 2EB
SOURCEL1 1S7CLD 3EB

(& Field QC samples have the same sample ID numbers as associated field
samples, plus the following suffixes:
“FD” corresponds to afield analysis duplicate.
“LA” corresponds to a DataChem Laboratory analysis sample.
“LD” corresponds to DataChem Laboratory analysis duplicate sample.
“MS’ corresponds to a matrix spike.
“MD” corresponds to a matrix spike duplicate.
“EB” corresponds to equipment rinse blank.
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A =0to 1 feet below liner (or bgs)
B = 310 4 feet below liner (or bgs)
C =610 7 feet below liner (or bgs)

The last two characters were reserved for field QC sample designations. Field QC
samples had the same sample ID numbers as the field sample they were associated with
plus the suffixes noted on Table E-2.

E24 SAMPLE HANDLING, STORAGE, AND SHIPPING

Solid and liquid samples were filled with minima headspace. Acid preservation
was not required for any of the samples. All samples were packed on ice immediately
after collection. Samples to be analyzed in the field |aboratory were handed directly to
the field lab chemists from the field geologist. The samples were then logged in and
appropriately stored and placed on ice prior to analysis. The field laboratory resided in a
secure building space located in the Base Realignment and Closure (BRAC) parcel.

E25 LAND AND UTILITY SURVEYS

Prior to sampling at SWMU 10, sample locations were cleared for underground
utilitiesby TEAD personnel, and excavation permits were obtained. During mobilization
activities, the outline of the base grid was established. The base grid contained all of the
20-foot sguare grids from which a first, second, or third step boring could potentially
have beendrilled. Each boring was generaly located in the center of the grid. As shown
on Figure E-3, the total size of the base grid was 220 ft by 440 ft. Wooden stakes were
placed at the four corners of the base grid; pin flags were placed every 20 feet along the
exterior lines to establish grid lines. The four corner stakes, the northeast corner of
Building 1245, and the northeast corner of the fence surrounding the former washout
ponds were surveyed by global positioning system (GPS) to approximately + 1 meter and
noted in the field book. These coordinates are presented on Figure E3. Because the
former ponds and fence shown on Figure E-3 are not based on surveyed points, the area
of contamination discussed in Section E.3 should be recreated in the field based on the
GPS data. No elevation measurements were included in the survey.

E26 DECONTAMINATION PROCEDURES

The geoprobe driller provided water for field cleaning. A sample of the water
was analyzed for explosives prior to the start of the field activities. Analytical results for
the decontamination source water were dl nondetect. The chemical data results are
included in Attachment C. All equipment was cleaned before work and after completion
of all sampling activities. All drilling equipment in direct contact with soil (e.g., probe,
samplers, tools) was washed and rinsed following completion of each borehole. Small
sampling equipment and supplies was brushed and washed on-site in decontamination

pans.
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E27 WASTE HANDLING

The following waste streans were containerized and disposed of:

Decontamination water was containerized in one U.S. Department of
Transportation (DOT)-approved 55-gallon drum.

Field laboratory solid waste including sample soil, plastic, and glass were
containerized in one 55-galon drum. This waste stream also contained small
amounts of zinc, acetone, and acetic acid.

Field laboratory aqueous waste including soil sample extract, acetone, and
acetic acid was stored in one 5-gallon metal solvent waste can

Field sampling equipment including plastic macro bore sample liners, plastic,
and gloves were containerized in one 55-gallon drum.

Miscellaneous lab wastes ncluding used test kits, syringes, plastic, gloves,
paper, acetone, acetic acid, residua soil from samples and buckets were
containerized in two 55-gallon drums.

Materials in each waste stream were containerized separately in properly labeled
containers and placed at the 90-day storage yard. One composite sample was taken from
each of the first three waste steams. Each sample was analyzed for explosives,
ignitability, corrosivity (pH), and reactivity. The last two waste streams were
characterized using generator knowledge. URS coordinated with the waste disposal firm
(Safety-Kleen) and TEAD to have the waste handled and disposed of as hazardous waste
due to the acetone, acetic acid and explosives-contaminated soil. The decontamination
water was disposed of by Safety-Kleen as a nornhazardous waste.

Norn+hazardous material that did not contact soil or solvents (i.e., coolers,
cardboard) was disposed at the Tooele County Landfill.

E28 ANALYTICAL METHODS

Field Laboratory Data

Each soil sample was anadyzed using field assay testing kits, EPA SW-846
Method 8515 for TNT and Method 8510 for RDX. Table E-1 presents the total number
of samples analyzed. Soil sample analyses for TNT and RDX were conducted as detailed
in the User's Guides for TNT and RDX EnSys® Soil Test System. Both user’s guides
were developed by Strategic Diagnostics Inc. (SDI) and are presented in the Soil
Sampling Work Plan. Method detection limits are below the quantitative CAOs
identified in the Known Releases CMS Work Plan (Dames & Moore, 2000). The
nomina method detection limit for TNT is 0.7 pg/g, which has a CAO of 86 pg/g; the
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nominal detection limit for RDX is 0.8 ug/g, which has a CAO of 31 pg/g. The upper
concentration limit for both test methods is 30 pg/g, without dilutions. The relative
standard deviation is 8 percent and 10 percent for TNT and RDX. For sample
concentrations greater than 30 pg/g the sample extract was diluted with acetone and
reanalyzed. Attachment D includes a detailed discussion regarding samples that were
diluted and reanalyzed. The field laboratory was staffed by a manafacturer’ s trained URS
analytical chemistry team and had demonstrated capability via precision and accuracy
studies.

The colorimetric method is based on Beer's Law, in which the loss of light
intensity (absorbance) is proportional to the sample concentration (the thickness of cuvet
and intensity of the incident light are constant). A control sample with known
concentration was analyzed with each batch of samples. The absorbance must be within
the control limit before proceeding with sample analysis. An initial calibration was not
required by this colorimetric method.

Off-site Laboratory (DataChem) Data

Ten percent of samples from each sample step were collected as splits and
forwarded to a fixed-based, off-site analytical laboratory (DataChem Laboratories) for
analysis of explosives by EPA SW-846 Method 8330.

Waste characterization samples were also analyzed by DataChem using the follow
methods for soil and agueous samples:

EPA Method SW8330 for residual explosives analysis
EPA Method SW1010 for ignitability

EPA Method SW846 Chapter 7.3 for reactivity

EPA Method 9040/9045 for corrosivity (pH)

Table E-1 presents the total number of samples analyzed, including field and
laboratory QC samples.

E29 CHEMICAL ANALYSISRESULTS TABLES

Field laboratory data and off-site laboratory data were validated by URS using the
methods discussed in Section E.2.11. These data are presented in the chemical analysis
tables in Attachment C. This attachment begins with the field laboratory soil sampling
results followed by the field laboratory QC results. Next is the field laboratory and QC
dilutions tables. (Attachment D includes a detailed discussion regarding samples that
were diluted and reanalyzed.) Thisisfollowed by the off-site laboratory soil sample split
results and the off-site laboratory QC results

Within the field laboratory result tables, if an analyte was not detected or detected
below the reporting limit in asample, it is marked “ND”. Data validation flags, assigned
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by the URS peer reviewer, are found in the DV flags column. The reason code column
corresponds to validation reason codes found at the beginning of Attachment C.

Within the off-site laboratory results tables, if an analyte was detected in a
particular sample, the Measurement Boolean (MB) column is blank; if an analyte was not
detected in a particular sample, the MB column is marked “ND”. Laboratory flags were
assigned by the laboratory to qualify the data. Ten percent of these results were validated
by URS.

E210 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

Several field and laboratory QC samples were analyzed and evaluated. Table E-1
shows the types and number of samples collected. Analytical results are included in
Attachment C. The results of the QC samples were used to assess the usability of the
chemical data and to identify procedural problems.

The following field QC samples were used: field duplicates (QC replicates), QA
splits (samples sent to DataChem), and field equipment blanks. Field duplicates and QA
splits were each collected at a frequency of 10 percent. Field duplicates were collected
for analysis by both the field laboratory and the off-site laboratory. Laboratory QC
samples for the field test kits included method blanks, laboratory control spikes, and
laboratory duplicates each analyzed at a frequency of one per batch. MS/MSD samples
were required for the off-site laboratory and were collected at a frequercy of 10 percent.

Seventeen field duplicates were analyzed by the field laboratory. Twenty-one soil
sample QA splits were analyzed by the off-site laboratory for explosives. The QA splits
included two field duplicates and two MS/MSDs. The off-site laboratory also anayzed
three field equipment blanks and one source water blank for explosives.

Analytical results for the source water blank and the third field equipment blank
were non-detect. RDX was detected at 0.229 pg/L in the first field equipmert blank and
2,4,6-TNT was detected at 0.0954 pg/L in the second. These very low levels of
explosives do not affect the usability of the results reported.

E211 DATA MANAGEMENTANDVALIDATION

Field laboratory data and off-site laboratory data was validated and utilized by
URS using the methods discussed in this section.

Data management activities included importing, archiving, managing, and
presenting data as required for purposes of the CMS Report. Relevant portions of the
data were sed for site assessment, incorporation into maps and other graphics, and to
present the data in tabular form. The off-site |aboratory data were delivered in a Level 111
data package as a hard copy with an electronic data deliverable. Datawere validated and
entered into spreadsheets for thisreport. The data manager created the spreadsheet- based
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data entry form that was used by the field laboratory. All entries into the spreadsheet
database were verified against hard copy information to ensure their integrity and
completeness.

URS peer reviewed analytical data provided by both the field and project
laboratory. This data was validated according to principles defined in the EPA National
Functional Guidelines for Data Review modified to reflect the specifics of the analytical
methods employed, the provisions of the Work Plan, and the Tooele Army Depot’'s
Chemical Data Quality Management Plan (CDQMP) (USACE, 1999).

Attachment D presents the overall data quality assessment. A discussion for field
laboratory samples which were diluted and reanalyzed is presented first. Thisis followed
by the validation results for the field laboratory data, and the validation results for the off-
site laboratory data. All reported values qualified by URS display validation flags on the
chemical analysis tables. Included is an assessment of the collected data in relationship
to project DQOs.

Off-Site Laboratory (DataChem) Data

URS validated 10 percent of the off-site laboratory data (Method SW8330), the
results of which are shown in Attachment D. The QC sample results indicated generally
acceptable performance. No major anomalies were found and all data, as qualified, are
useable for their intended purpose based on the data reviewed. Validation was
accomplished to the equivalent of EPA Leve lll, which did not include verification of
calculations or parameter identification criteria. Samples associated with waste disposal
activities were not validated.

Field Laboratory Data

For screening data (Methods SW8515 and SW8510), an independent review of
data packages was performed to ensure compliance with specified analytical, QC, and
data reduction procedures; data reporting requirements; and required accuracy, precision,
and completeness measures. The following items were reviewed to validate the data
when applicable:

Sample custody documents;

QC data summaries;

Raw data related to identification and quantitation;
Calibration verification data; and,

Analytical results.

Data validation reports were prepared for each day of field analytical operatiors.
Each report consists of a narrative summary of findings, copies of analytical results with
data qualifying flags applied (as required), supporting documentation, and explanations
of data qualifying flags.
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Because the data are intended to be compared to regulatory standards for purposes
of assessing compliance, forma numeric data quality objectives were established. The
data must be suitable for use in assessing the nature and extent of environmental impacts;
assessing the risks associated with any such impacts, and as inputs to engineering
decisions and designs. The percent completeness for the field laboratory data was found
to be acceptable at 100%.

Table E-3 presents the QC summary for the field test kit anaysis including
frequency and type of laboratory QC samples, QC anomalies, corrective actions, and
anticipated impacts on use of the data.

E212 COMPARISON OF FIELD TEST KITSAND METHOD 8330 DATA

Once data management and validation were completed, a bias assessment was
performed by comparing the field screening results to those of the project laboratory
results. The complete field screening vs. EPA Method 8330 correlation analysis is
presented in Attachment E.  The assessment includes a summation and narrative
comparison of the basic statistical descriptors for the two data sets. The assessment
shows that the decisions made based on the field test results are identical to those made
on fixed laboratory results. In all cases, there was a decision match. Although, the field
and fixed laboratory techniques measure TNT and RDX differently, they demonstrate a
good correlation.

E2.13 NATURE AND EXTENT OF CONTAMINATION

Analytical resultsfor TNT and RDX are presented in Section E.3. The volume of
soil with TNT and RDX contamination levels above the CAO isestimated using the field
screening data and data from previous investigations. As discussed in Section E.2.5,
because the former ponds have not been surveyed, the area of contamination should be
recreated in the field based on the GPS data for the 2002 sampling grid. The resultant
volume calculation is incorporated into the CMS Report cost estimates for corrective
measures alternatives for SWMU 10.

For estimating the extent of contamination, surface soil CAOs were compared to
data results from O to 2 feet below ground surface. This includes al of the interval “A”
sampling results. Subsurface soil CAOs were compared to the interval “B” and “C”
samples. Surface soil CAOs for 24,6-TNT and RDX are 86 Fg/g and 31 Fg/g,
respectively. Subsurface soil CAOsfor 2,4,6-TNT and RDX are 710 F g/g and 200 F g/g,
respectively.
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TABLEE-3

QC Summary for Field Laboratory Analyses
TNT Washout Facility, SWMU 10

Frequency Anticipated | mpacts on Use of
Test Type (1) Criteria QC Anomalies Corrective Actions Data
Instrument Preparation | Daily absorbanCeyckground < | None N/A None
+0.002
Method Blank Per batch <RL None N/A None
LCS Per batch TNT - absorbance On 04/05/02, the LCS recoveries No corrective action was taken The associated field sample results
must be between were greater than the upper control | at thetime. were qualified “J" and may be
0.239-0.319 (2 limit for RDX at 0.097 for batch A biased high.
RDX — absorbance and at 0.080 for batch B.
must be between
0.045-0.075 (2)
Laboratory Duplicate Per batch %RPD < 35% None N/A None
Analysis
Field Duplicate 10% %RPD < 35% On 4/8/02, the field duplicate pair No corrective action wastaken. | The sample matrix may not be
Analysis for sample 2J7B grouped in batch homogeneous or RDX may be

B displayed an RPD of 53%
between the reported results for
RDX. On 4/11/02, thefield
duplicate pair for sample 3V7B
displayed an RPD of 47% between
the reported resultsfor RDX.

found in clumps.

LCS- Laboratory Control Sample

RL — Reporting Limit

RPD — Relative Percent Difference

(1) Test kit analyses performed over 8 days. A total of 11 batchesfor TNT and 12 batches for RDX were run.

(2) Changing control limits (i.e., procedures, reasons, etc.) are discussed in the Field Laboratory Data Validation Reports (Attachment D).




E.3 SAMPLE RESULTSAND CONTAMINATION ASSESSMENT

E31 SAMPLERESULTS

The sampling grid includes the five former washout ponds extending north from
Building 1245. For discussion purposes, the former washout ponds will be referred to as
Ponds 1 through 5 starting from the southernmost pond located in the middle of sample
gridrowsV and X (see Figure E3).

TNT was detected in 44 of the 54 soil borings and 90 of the 162 soil samples.
RDX was detected in 26 of the 54 soil borings and 56 of the 162 soil samples. Table E-4
summarizes the soil sample results. Attachment C presents the complete analytical data
results, and Attachment D presents the data validation reports.

TNT was detected above CAOs in four borings and four samples. RDX was
detected above CAOs in 17 borings and 19 samples. In surface soil, TNT was detected
above its CAO once while RDX was detected above its CAO 14 times. Figure E-4
presents TNT and RDX sample detections above their respective action levels. The
maximum concentration of TNT detected was 7,430 pg/g in sample 1Q6B. The
maximum concentration of RDX detected was 947 pg/g in sample 1Q8B. The results
show an almost continuous area of contamination above action levels from Pond 1 to
Pond 4. Pond 5 has two COC locations both located in the northern part of the pord.
TNT and RDX concentrations were highest in the area between grid rows P and V and
grid columns 6 and 9. This area had exceedences at al three depth intervals and
corresponds to Ponds 2 and 3. Beyond this peak area, exceedances are limited to the
surface soil.

E32 SUMMARY OF PREVIOUS SAMPLE RESULTS

As discussed in Section E.1.1, previous investigations detected TNT and RDX
above their respective CAOs at the former washout ponds. As shown on Figure E2, the
previous investigations found TNT and RDX concentrations to be highest in Ponds 3 and
4 from the liner to 4 feet bgs. TNT was detected in the surface soil of Pond 3 at 57,000
Mg/g in 1981 and 20,700 pg/gin 1988 (Rust E&I, 1995). Soil sample results from the
1995 Phase Il investigation detected maximum TNT and RDX soil concentrations of
15,080 pg/g and 1,100 pg/g (Rust E& I, 1995). These previous sample results for TNT or
RDX were above action levels at 12 boring locations.

E3.3 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of soil contamination is based on both the soil sample
results discussed in Section E.3.1 and the previous investigation results summarized in
Section E.3.2.
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TABLE E-4
SUMMARY OF SOIL SAMPLE RESULTS
TNT WASHOUT FACILITY, SWMU 10

Sample Results in pg/g

Depth A (0-1 ft.) Depth B (3-4 ft.) Depth C (6-7 ft.)
Liner TNT | RDX TNT | RDX TNT | RDX
Sample Depth | CAO Exceedance Levels (data above CAOs bold & shaded)
Location | Sample ID |(in. bgs) 86 31 710 200 710 200
A7 3A7 - ND ND ND ND ND ND
A9 3A9 - 1.5 ND ND ND ND ND
B6 2B6 - 0.7 ND ND ND ND ND
B8 2B8 - ND 37 ND ND ND 1.5
C5 1C5 - ND ND ND ND 0.9 ND
Cc7 1C7 - 5 150 ND ND ND 24
C9 3C9 - 1.4 ND ND ND ND ND
D6 2D6 - ND 3.9 ND ND ND ND
E4 1E4 - ND ND ND ND ND ND
E6 1E6 - ND ND ND ND ND ND
E9 1E9 - 1.3 13 ND ND 0.8 ND
G6 1G6 - ND ND ND ND ND ND
G8 1G8 - ND ND ND ND 4.8 ND
H4 1H4 - ND ND ND ND ND ND
H5 1H5 - ND ND ND ND ND ND
16 116 - ND ND ND ND 51 0.8
I8 118 - ND ND ND ND 5.2 (a) ND
J3 1J3 - ND ND ND ND ND ND
J5 1J5 7 ND ND ND ND 1.7 ND
J7 237 9 1.4 4.7 ND 5.7 (@) 1.4 21.3
K4 1K4 - ND ND ND ND 0.8 ND
K6 1K6 4 1.6 48.6 0.9 ND 2.2 ND
L3 1.3 - ND ND ND ND 3.4 ND
L7 2L7 5 1.5 13.9 16 28 4.7 ND
M4 1M4 - ND ND ND ND 2.4 ND
M6 1M6 4 0.9 15.6 6.7 1.1 51 ND
M8 2M8 9 2.5 44.6 0.9 2.8 2 ND
N3 IN3 - 1.6 ND ND ND ND ND
N5 INS 10 ND ND 1.6 ND 7.1 15
N7 IN7 7 2.4 41.7 253.9 1.5 5.2 1.3
N9 3N9 10 ND ND 1.1 ND 1 ND
010 3010 - 0.8 ND ND ND 2.1 ND
P3 1P3 - 2 ND ND ND 2.0 (a) ND
P7 1P7 6 2.3 23.9 665.6 54 2987.6 392.1
P9 2P9 6 2.6 22 3.7 484.3 4.1 14
Q4 104 - 0.7 ND 1.4 ND 1.6 ND
Q6 106 7 7.8 128.9 7430.3 14 28 474.7
Q8 1Q8 2 15.9 127.8 164.1 946.6 16.6 80.1
Q10 3Q10 - ND ND ND ND 1 ND
R5 1R5 115 1.6 1354 ND ND 1.9 ND
R8 2R8 3 158.8 91.7 4.2 31.3 4.1 1.2




TABLE E-4

SUMMARY OF SOIL SAMPLE RESULTS
TNT WASHOUT FACILITY, SWMU 10

(Continued)
Sample Results in pg/g
Depth A (0-1 ft.) Depth B (3-4 ft.) Depth C (6-7 ft.)
Liner TNT | RDX TNT | RDX TNT | RDX
Sample Depth | CAO Exceedance Levels (data above CAOs bold & shaded)
Location | Sample ID |(in. bgs) 86 31 710 200 710 200
R9 2R9 7 1.4 5.4 1.7 6 6.1 ND
S4 154 - ND ND ND ND 2.8 ND
S7 1S7 4 3.1 50.3 1541.8 4.2 99.1 1.4
T5 175 11 1.7 62.9 4.2 30.1 6.0 (a) 0.85
T8 278 9 8.2 108.9 12.2 ND 498.5 (a) 1.2
T10 4T10 - ND ND 1.2 ND 1.2 ND
U4 2U4 - 1.9 ND ND ND 3.1 ND
U6 2U6 16 75.5 43.2 108.4 1.2 22.1 ND
U9 2U9 7 21.1 228.6 7.3 1.9 5.2 2.5
V5 3V5 - ND ND ND ND 1.6 ND
V7 3V7 10 29.9 6.2 14.2 175.6 15.8 216.4
V10 4V10 - 1.4 6 ND ND 0.7 ND
X6 4X6 ND ND ND ND ND ND

(a) Corresponding field duplicate value
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The soil sample results show three areas of contamination above action levels.
The largest area covers Ponds 1, 2, and 3. Ponds 2 and 3 contain the highest levels of
TNT and RDX in each of the investigations. Most of this area contains contamination in
the surface and subsurface soil. Three 2002 sample locations (P7, Q6, and V7) exceeded
CAOs a 6 to 7 feet below the liner. However, it appears most of the subsurface
contamination is less than 5 feet below the liner. Pond 4 contained severa high
detectionsof TNT and RDX from the liner to 5 feet below the liner. A hot spot of RDX
was also found in the northern portion of Pond 5. The Pond 5 area of contamination
appears to be limited to surface soil.

Sampling was continued until all areas of contamination were bounded by
samples below action levels. The total area of contaminated soil above CAQOs appears to
be approximately 40 percent less than the estimated area presented in the Draft Known
Releases CM S Report.

E34  ESTIMATE OF CONTAMINATED VOLUME

Figure E-5 shows the previous COC locations and the additional soil sample COC
locations. Based on these COC locations, the estimated area and volume of soil a
SWMU 10 with concentrations of TNT and RDX above CAOs is 25,300 square feet (ft?)
and 5,000 cubic yards (yd®) (see Figure E5). This volume of contaminated soil is split
between three separate areas. An area of approximately 18,700 ft? covers most of Ponds
1, 2, and 3. It is estimated that within this area, about 20 percent of the sail is
contaminated to a depth of 9 feet bgs and the remaining 80 Eercent to a depth of 5 feet
bgs. As aresult, this area contains approximately 4,020 yd® of contaminated soil. An
area of approximately 4,500 ft* covers a significant portion of Pond 4. The estimated
depth of contaminated soil within this area is 5 feet bgs. This area contains
approximately 830 yd® of contaminated soil. An area of approximately 2,100 ft? is
located in the northern part of the Pond 5. The estimated depth of contaminated il
within this areais 2 feet bgs. This area contains approximately 155 yd® of contaminated
soil.

E35 CONCLUSIONS

The additiona data soil sample results provide arefined estimate of the horizontal
and vertical extent of explosives mntamination in the shallow soils in and around the
former ponds. The additional data confirms that former Ponds 3 and 4 contain the
highest concentrations of TNT and RDX. The contamination within the former ponds is
tightly bounded by additional sampleswhich are below action levels.

SWMU 10
KR CMS-TEAD
E-31
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ATTACHMENT A
Soil Boring Logs
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LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix E, Figure E-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) A7
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1105 1120
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/10/2002 4/10/2002,
n = = SURFACE CONDITIONS
& w w e <
2 U 5= a y EN ! 8=
s zx @ SAMPLES COLLECTED et @ g § Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
& 0> 3|l ow=231
TQ FEg| 2 g
o] o2
2y A<
3A7A || Brown to dark brown silty SAND, with organic matter, moist
1 |
SM
2 |—
3 | sw Grades to light brown SAND, medium to fine grained, trace silt, moist
3A7B
Macro |48 4+ L Grades to mottled greenish gray to gray & yellowish red to reddish brown SAND, medium to
Core 40 || fine grained, trace silt, slightly moist
5 |—
SwW
6 || SAME AS ABOVE, moisture decreases with depth
3A7C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- — -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) A9
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1047 1102
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR Dana Harris, URS 4/10/2002 4/10/2002
0 =z = SURFACE CONDITIONS
14 w we T
85z /8 t2|cBE
s zz ” & SAMPLES COLLECTED zo|d B § Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
3 by EE|8Ez
O 8 w | ~
Zx o
0
3AOA, 3AOAFD, 3A9ALA || Brown to dark brown silty SAND, with organic matter, slightly moist
1
SM
2
3 | Grades to light brown silty SAND, moist
3A9B —
Macro (48 | SM
Core 42 ||
5
| Grades to mottled greenish gray & yellowish red to reddish brown SAND, medium to fine
6 || sw trace silt, slightly moist; moisture decreases with depth
3A9C —
Macro |36 -
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) B6
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1000 1015
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/8/2002 4/8/2002
. qz 0 = - SURFACE CONDITIONS
i 5> 8 5| o8x
g g 22/ &| sampLescoLLecten | z % é g § Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
[ w > T o= =
Q =g
’ 58 RE| T8
Zx a
0
2B6A || Dark brown silty SAND, moist
SM
1
2 | Grades to light brown SAND, medium to fine grained, slightly moist
| sw
3
2B6B —
Macro |48 4
Core 40 || Mottled greenish gray to gray & yellowish red to reddish brown silty SAND, trace gravel,
s | SW - SP [subrounded to rounded, slightly moist
6 || W Greenish gray to gray SAND, medium to fine grained, slightly moist
2B6C I Grades to mottled greenish gray to gray & yellowish red to reddish brown SAND, medium to fine
Macro |36 7 SW - SP [grained, slightly moist, trace silt and rounded gravel grade in with increasing dept|
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) B8
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1035 1050
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/8/2002 4/8/2002
o n = T __ |SURFACE CONDITIONS
=¥ |52 /8 S IEE
% > zz " § SAMPLES COLLECTED E % é g § Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
w=35
% 3 Es| -Cg
=g ge =
0
2BBA || Brown to dark brown silty SAND, with organic matter, moist
SM
1 |—
2 | Grades to light brown SAND, medium to fine grained, moist
3 |—
Sw
2B8B —
Macro |48 4
Core 43 ||
5
| Grades to greenish gray to gray & yellowish red to reddish brown silty SAND and gravel,
6 I sp-sm subrounded to rounded, moist
2B8C —]
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIm LOCAﬁ ON
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) C5
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0850 0910
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/3/2002 4/3/2002
0" = T __ |SURFACE CONDITIONS
G, |zl a o % 0B B A . A
nE'_' & % g " x SAMPLES COLLECTED zo @ g § Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
5 13 1R
zE 8= =
1C5A || Y ellowish red to brownish yellow SAND, medium-grained, dry
1 |
2 |—
1 sw-sp
3 |—
1C5B —
Macro |48 4 L
Core 36 ||
5
| M Greenish gray to gray silty SAND, dry
6
1C5C || M Grades to mottled yellowish red to reddish brown & greenish gray silty SAND, dry
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




COCATION OF BORING 0B NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) c7
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0917 0935
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/3/2002 4/3/2002
n = = SURFACE CONDITIONS
o WG A WwE o
Sw |3z /8 SR|ISEE |4 on. Noli .
z > zz g & SAMPLES COLLECTED f % § 5 Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
b 58 ES|2E g
zE 8= =
1C7A || Y ellowish red to reddish brown SAND, coarse to fine grained, dry
1 |—SW-SP
2
Brown silty SAND, slightly moist
— SM
3
1C7B || Grades to gray silty SAND, slightly moist
Macro |48 PR I sy
Core 36 ||
5
| SAME AS ABOVE, silt increases with depth
6 |— SM
1C7C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) Cc9
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1005 1020
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR Dana Harris, URS 4/10/2002 4/10/2002
Rz T __|SURFACE CONDITIONS
i W Sz 3 £ 1% o é , ' :
% = e 9 @ SAMPLESCOLLECTED E % § b § Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
9 Eg| - g
o £
2y 8=
0
3C9A || Brown to dark brown silty SAND, with pebbles and gravel, subangular to subrounded, moist
1
GM -SM
2
3 | Grades to light brown silty SAND, moist
3C9B —
Macro |48 s au
Core 37 ||
5 |
6 || Grades to mottled greenish gray to gray & yellowish red to reddish brown SAND, medium to
3C9C || SW  Ifine grained, trace silt, slightly moist; moisture decreases with depth
Macro |36 -
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) D6
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1130 1145
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR Dana Harris, URS 4/8/2002 4/8/2002
8z T __ |SURFACE CONDITIONS
g, 132 9 w § o8 ®
T o z X 2| SAMPLESCOLLECTED za @ g § Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
= 2= 3| o=2
3 £ Es|-Eg
o} £
2y 8=
0
2D6A || Dark brown silty SAND and gravel, subangular to rounded, with organic matter, moist
SP-SM
1
2 | Light brown silty SAND, moist
| sm
3
2D6B —
Macro |48 4
Core 40 || Grades to mottled greenish gray & yellowish red to reddish brown silty SAND, trace gravel
5 || rounded, moist; moisture decreases with depth
— SM™
6 |
2D6C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




— S ————— I
JCOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) E4
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0820 0830
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/7/1998 4/7/1998
az T __ |SURFACE CONDITIONS
& 5z /o Bslo8®
7 H; zk % SAMPLESCOLLECTED | Z 2 g_. g £ |Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
- %) T 3 =2
w = w=g
& 5 § E 2| © T & [**Original loglost. Log estimated based on field observations and nearby boring information.
Zx o~
0
1E4A || Light brown silty SAND, moist
1 |—
2 — SM
3
1E4B —
Macro |48 4
Core 40 || Grades to mottled light brown to greenish gray & brownish yellow to yellowish red silty SAND,
5 | moist
— SM
6 |—
1E4C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) E6
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0940 0950
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/3/2002 4/3/2002
n = — SURFACE CONDITIONS
Ty wE @
& 5z /8 = Ry
z HS zx | sampLEScOLLECTED | Z S é g £ |Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
- 4= T D=2
3 58 kL
zE 8% =
0
1E6A || Y ellowish red to brown SAND, medium to fine grained, dry
1 |—
2 |—ISW-SP
3 |—
1E6B, 1E6BM S, IE6BM D —]
Macro |48 4
Core 40 || Mottled reddish brown to yellowish red & gray SAND, medium to fine grained, dry
5 —Sw-sm
6
1E6C, 1E6CFD, 1E6CLA | | v [Gradestosilty SAND, dry
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. Cle LOCAﬁ ON
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) E9
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1008 1020
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR Dana Harris, URS 4/3/2002 4/3/2002
n =z o SURFACE CONDITIONS
& % UZJ Ja) ::I'-'l-_'J E|l o8
52-_' HS zE . % SAMPLESCOLLECTED | Z & @ g § Fill (cobbles, gravels, sand). No liner. Clear top 6" and proceed.
Zg o~
1E9A || Y ellowish red SAND, coarse to medium grained, with quartz gravel and pebbles, subangular to
. rounded, dry
— SP
2 |
3
1E9B || Grades to light brown SAND, medium to fine grained, dry
Macro |48 4 L
Core 40 | | sw-p
5 |
6
1E9C || M Grades to gray silty SAND, dry
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) G6
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1028 1042
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/3/2002 4/3/2002
n = = SURFACE CONDITIONS
w w e @
G, 1352 2 EZ]2o8®
T a z X % SAMPLESCOLLECTED zo @ g § Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
= 0> T =2
5" 58 F1EE:
zE &< =
1G6A || Reddish brown SAND, coarse to fine grained, with pebbles, slightly moist
SP.
1 |
2| Grades to brown SAND, medium to fine grained, trace silt, slightly moist
[ | sp-sw
3 |—
1G6B —
Macro |48 4
Core 42 || Light brown silty SAND, dry
5 |—
— SM
6 |—
1G6C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




— S ————— I
JCOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) H4
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0835 0845
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/7/1998 4/7/1998
93 T __ |SURFACE CONDITIONS
5. 52 /8 Be|loE®
z H}f zx &| sampLESCOLLECTED | 2 © g g £ [Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
=z 8> TE| =28
@ § § E 2| T & [**Original loglost. Log estimated based on field observations and nearby boring information.
Zx o~
0
1H4A || Brown to dark brown SAND, coarse to medium grained, and gravel, subangular to rounded, dry
1 |— GP-SP
2
|| Brown to yellowish brown SAND, medium to fine grained, dry
3 |
1H4B, 1H4BFD, 1H4BLA — SP-SW
Macro |48 4 |
Core 40 ||
5
|| Greenish gray to gray SAND, medium to fine grained, dry
6 [— SwW
1H4C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIM LOCAﬁON
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) G8
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1055 1105
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/3/2002 4/3/2002
0z T __ |SURFACE CONDITIONS
8,152 /3 TE| o | on. Noli
§ ';L__ zx " é SAMPLES COLLECTED E % § L= Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
w =g
1G8A || Brown to brownish yellow silty SAND, dry
1 |—
2 |—
SM
3 |—
1G8B —
Macro |48 4
Core 39
5 || Mottled gray & brownish yellow silty SAND, dry
o
1G8C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) H5
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0745 0805
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/4/2002 4/4/2002
oz = SURFACE CONDITIONS
2 w L ’E‘ @
¢ |22 /8 TeloFE |- o Nl
% t Za " 5 SAMPLESCOLLECTED E % @ g »g Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
w = w=35
TQ FEg|-Cg
o] o2
2y A<
1H5A || Brown to dark brown SAND, coarse to medium grained, and gravel, subangular to rounded, dry
1 |— GP=SP
2
| Brown to yellowish brown SAND, medium to fine grained, dry
3 |—
1H5B |— SP- SW
Macro |48 4 L
Core 40 ||
5
| Greenish gray to gray SAND, medium to fine grained, dry
6 |— SW
1H5C, 1IH5CFD, 1H5CLA —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) 16
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0830 0850
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/4/2002 4/4/2002
n = [ SURFACE CONDITIONS
x Ta WE 53
wy |52 ] Ls|2Sg g i ;
o & z X & | SAMPLESCOLLECTED zo §35= Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
- n T3 = 2
> w= s
@ 58 RE|VTE
Zk o~
1U6A || Brown to dark brown SAND, coarse to medium, and gravel, subangular to rounded, dry
1 |
2 |—
GP-SpP
3 |—
116B —
Macro |48 4 L
Core 39
5 | Grades to mottled yellowish red to reddish brown & greenish gray to gray SAND, medium to fine
| grained slightly moist
SP-SW
6 |—
116C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) 18
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0850 0900
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR Dana Harris, URS 4/4/2002 4/4/2002
a3 o SURFACE CONDITIONS
o IS w e o)
dw |S& 3 tg|oBE | - ;
% = 25 " § SAMPLES COLLECTED E % o g 3 Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
w=35
3 58 Bg|-T8
zy o~
1U8A || Dark brown SAND, coarse to medium grained, with some gravel, subrounded to rounded,
. s dlightly moist
2
| Brown to light brown SAND, medium to fine grained, slightly moist
SP-SW
3 |
1188
Macro |48 4+ L Mottled gray & reddish brown SAND, medium to fine grained, slightly moist
Core 38 ||
5 |
SP- SW
6 |—
118C, 118CFD, 118CLA —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) J3
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0900 0920
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/8/2002 4/8/2002
[ = SURFACE CONDITIONS
w g w e @
B, |52 o] =l =l
T a z X % sAMPLESCOLLECTED et @ g § Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
= 8> T =2
5" 55 F1EH
=g ge =
0
133A || Light brown silty SAND, moist
1
SM
2
3 | Grades to mottled light brown to greenish gray & brownish yellow silty SAND, moist
1J3B —
Macro (48 4
Core 40, [ |
SM
5 |
|| SAME ASABOVE
6 |
1J3C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) K4
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0930 0946
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/4/2002 4/4/2002
n = — SURFACE CONDITIONS
W o w = —
& z> Q o N
| & o LR ZRE | " : .
nE'_' 'gL__ e " § SAMPLES COLLECTED E % IR Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
w=35
3 58 BE|-TE
zy o~
0
1K4A || Brown SAND, medium to fine grained, dry
1 — SP.
2
| Mottled light brown & gray SAND, medium to fine grained, dry
3 |—
SP-SW
1K4B —
Macro |48 4
Core 39
5 || Mottled gray & yellowish red silty SAND, slightly moist
[ |sP-sw
6 |—
1K4C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) L3
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0920 0932
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/8/2002 4/8/2002
9z T __|SURFACE CONDITIONS
I 8 BE| o8 %
T 3 zx &l samPLESCOLLECTED zo é g E Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
Es Q= 3| m=3
b e Eso| T g
o L
2y 4
0
1L3A || Light brown to brown silty SAND, moist
1 |
2 |—
SM
3 |—
1L3B —
Macro |48 4 L
Core 37
5 | Grades to mottled greenish gray to gray & yellowish red to reddish brown silty SAND, moist
| sw
6 |—
1L3C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) M4
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1040 1050
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR Dana Harris, URS 4/4/2002 4/4/2002
az = SURFACE CONDITIONS
w we D
& 5= a y 21 e =
28 |25 &| SAMPLESCOLLECTED | 28 é g £ |Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
=z a = IE| =31
& z 8 Ez| -Cg
2y 8= ~
0
Dark brown silty SAND, moist
IM4A — .
SP-SM
1
2 | Greenish gray SAND, coarse to fine grained, moist
SP-SwW
3
1M4B || Grades to gray SAND, medium to fine grained, dry
Macro |48 4 4 sw
Core 37 ||
5
| Mottled gray to light brown & yellowish red to reddish brown SAND, medium to fine grained,
6 || W slightly moist
1M4C —
Macro |36 -
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) N3
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0940 0955
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/8/2002 4/8/2002
9z T __ |SURFACE CONDITIONS
By |3z /8 BE|oBE
['4 z 0 : R "
% = Za 2 @ SAMPLESCOLLECTED E % § b § Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
=
&3 EE| -8
Zx o~
0
1N3A || M Dark brown silty SAND with organic matter, moist
1 -
|| :|SAME AS ABOVE, with wood chips
2 :
— Light brown silty SAND, moist
3 |
IN3B Light brown to greenish gray SAND, medium to fine grained, trace silt, slightly moist
Macro |48 s L] sw
Core 40 ||
5
| Grades to mottled light brown to greenish gray & yellowish red SAND, medium to fine grained,
6 || W moist
IN3C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) 010
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0910 0925
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/10/2002 4/10/2002}
n =z = SURFACE CONDITIONS
o w o w ’E‘ @
by, |52 2 5] o8%
HE'.' I~ zx 0 & SAMPLESCOLLECTED zQ é g < |Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
[ > T = £
55 58 Tk
g 8% -
0
3010A || Light brown to yellowish red silty SAND, moist
1
2
| sm
3
3010B, 3010BFD, 3010BLA —
Macro |48 4 |
Core 38 [ |
5 |
6 || P Grades to greenish gray to gray SAND, medium to fine grained, with gravel and pebbles,
subangular to subrounded, dry
3010C —
Macro |36 7 SP SAME AS ABOVE, silt grades in, becomes moist
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) P3
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1432 1448
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/3/2002 4/3/2002
n =z = SURFACE CONDITIONS
Y4 we T
i 52 3 B3| 28z
z HS zE » 3| samPLEscoLLECTED | 26 é g £ |Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
=F w2 3| b=2
9 T8&
1P3A || Y ellowish red to brown silty SAND, dry
1 |
SM
2 |—
3 | Grades to gray to greenish gray SAND, medium to fine grained, trace silt, dry
1P3B —
Macro |48 4 L
Core 42 ||
SM - SW
5 |—
6 |—
1P3C, 1P3CFD, 1P3CLA —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) Q4
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1540 1605
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR Dana Harris, URS 4/3/2002 4/3/2002
0 =z = SURFACE CONDITIONS
W i w ’E‘ @
B, |52 a f3] o8x
T a zx % sAMPLESCOLLECTED et é g E Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
= 8> T =2
5" 55 1R
zf 8% =
0
104A || Y ellowish brown to brown SAND, coarse to medium grained, slightly mois
1 |—sP-sw
2
| Grades to yellowish brown to brown SAND, medium to fine grained, slightly moist
3
1Q4B —
Macro |48 4
Core 38 | sw
5 |
6 |
1Q4C —
Macro |36 -
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. Cle LOCAﬁ ON
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) Q10
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0830 0845
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/10/2002 4/10/2002
9z T __ |SURFACE CONDITIONS
nE'_' 'gL__ zz 9 § SAMPLES COLLECTED E % § E é Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
@ 58 RE|-TE
Z o~
30Q10A || Light brown to yellowish red SAND, coarse to fine grained, trace silt, mois
1 |
— SP
2 |—
3
30108 || Grades to mottled greenish gray & yellowish red SAND, medium to fine grained, dry
Macro |48 4 L
Core 39 | | SW
5 |—
6 || Grades to mottled greenish gray to light brown & yellowish red SAND, medium to fine grained,
3010C || SwW trace silt, moist
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. Cle LOCAﬁ ON
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) A
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1525 1545
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR Dana Harris, URS 4/4/2002 4/4/2002
v 9z o = - SURFACE CONDITIONS
;E §§ a Eg %%E Fill (cobbl el d etati No i Clear top 6" and eed
; = zx g g SAMPLES COLLECTED E % § E é ill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proc
1S4A || o Dark brown silty SAND, with organic matter, mois
1
2| Grades to light brown silty SAND, moist
SM
3
148 || Grades to light brown to greenish gray SAND, medium to fine grained, moist
Macro |48 a bl ] w
Core 39 ||
5
| Grades to light brown silty SAND, slightly moist
6 — SM
1s4C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) T10
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1520 1535
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/10/2002 4/10/2002,
0 =z o SURFACE CONDITIONS
@ w we @
w T a] s o388
2t |2z /& & | 28 E |Fill (cobbl dls, sand), vegetation. Noliner. Clear top 6" and proceed
% r 3 9 u SAMPLESCOLLECTED E % § # 5 ill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proc
Q = g8
58 g T E
Z fa)
4T10A || Brown to light brown silty SAND with pebbles, subrounded to rounded, slightly moist
GM - SM
1
2| Mottled light brown to greenish gray & yellowish red SAND, medium to fine grained, trace silt,
| dlightly moist
3 |
4T10B —
Macro |48 4
Core 40 | | Sw
5 |
|| SAME ASABOVE
6 |—
4T10C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) U4
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0740 0800
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/10/2002 4/10/2002
D& = SURFACE CONDITIONS
o 5> a HE [
i, |2z /& A ; i
T a =5/, x SAMPLES COLLECTED et IR Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
=F o> T =2
3 58 EE|SEg
Zx 8c =
0
2U4A || Brown to dark brown silty SAND, with organic matter, moist
SM
1 |—
2 | Grades to light brown silty SAND, trace gravel, subrounded to rounded, moist
—] SM
3 |—
2U4B, 2U4BFD, 2U4BLA
Macro |48 4 L Grades to light brown to yellowish red SAND, medium to fine grained, trace gravel, subrounded to
Core 44 | | sw-sp rounded, moist
5 |—
6 || Grades to light brown SAND, medium to fine grained, slightly moist
Sw
2u4C —]
Macro |36 -
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) U1l
SHEET
U-11 WAS NOT NEEDED TO SAMPLE ANALYZSES, SAMPLING METHOD: 10F1
COLLECTED ON LAST DAY JUST IN CASE Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1600 1620
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/10/2002 4/10/2002
2z T _ |SURFACE CONDITIONS
B, (82 g TEloEE |, o Noli
52-_' % Z3 " g SAMPLES COLLECTED E % g8x Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed.
w =195
0
AUT1A SM Dark brown silty SAND with organic matter, moist
1 Grades to brown to light brown SAND, medium to fine grained, trace silt, moist
2 |—
auit
4U11B —
Macro |48 4
Core 40 ||
5
| Grades to mottled greenish gray to light brown & yellowish red SAND, medium to fine grained,
6 I sw trace silt, slightly moist; moisture decreases with depth
4U11C —]
Macro |36 -
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) V5
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1340 1355
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/10/2002 4/10/2002,
oz [ SURFACE CONDITIONS
Iy a i E T
5 Oz w L g o3 E . . .
z B Z3 . & SAMPLES COLLECTED zo @ g < |Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
=z w3 T3 D=5
o] 4T
5‘ 22 p8| "7 E
3VEA || Light brown silty SAND, moist
SM
1 |
2| Brown SAND, coarse to fine, with pebbles, subrounded to rounded, dry
GP-SP
3
3VER || Light brown to yellowish red SAND, medium to fine grained, trace silt, slightly moist
Macro |48 4 L
Core 38 ||
5 |— SW
| SAME AS ABOVE, moisture decreases with depth
6 |—
3V5C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) V10
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1500 1520
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/10/2002 4/10/2002,
n =z = SURFACE CONDITIONS
o 4o HE o
éJLu 55 g Eg %%E Fill (cobbl el d) etation. Noli Clear top 6" and eed
o z [i4 z < |Fill (col ravels, sand), vi ion. No liner. Clear top 6" and proc
$r |55/ 4| SAMPLESCOLLECTED E% ki g &9 €9 P p
@ &3 EE| T8
Zx o~
AV10A || Brown to reddish brown silty SAND with gravel and pebbles, subrounded, slightly moist
1
— GM:=SM
2 |
3 -
V108 Light brown to greenish gray SAND, medium to fine grained, trace silt, slightly moist
Macro |48 4 L
Core 37 | | Sw
5 —
6 |— __SW__ |Gradesto mottled greenish gray & yellowish red SAND, medium to fine grained, slightly moist
4v10C — Ssw . . . . . .
Macro |36 . Grades to greenish gray SAND, medium to fine grained, slightly moist
Core 36

Terminate boring at 7' depth below datum




COCATION OF BORING 08B NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) X6
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1538 1552
DATE (W.L.) N/A DATE DATE
IDATUM Existing Grade ELEVATION INSPECTOR DanaHarris, URS 4/10/2002 4/10/2002,
n = [ SURFACE CONDITIONS
o 4o a WE )
Wy o E m szl 2 g E ] i i "
52'-' 'SL__ Z3 2 @ SAMPLESCOLLECTED E % § b 5 Fill (cobbles, gravels, sand), vegetation. No liner. Clear top 6" and proceed
=
3 &8 BE|-TE
Zx o~
AX6A || Brown to dark brown silty SAND with organic matter and trace gravel, sightly moist
1 |
2 — SM
3 |—
4X6B, 4X6BFD, 4X6BLA —
Macro |48 4
Core 42 || Light brown to yellowish red SAND, medium to fine grained, trace silt, moist; moisture decreases
5 || with depth
— SW
6 |—
4X6C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) J5
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0902 0915
DATE (W.L.) N/A DATE DATE
IDATUM Liner (see notesto right) ELEVATION INSPECTOR DanaHarris, URS 4/4/2002 4/4/2002
oz = SURFACE CONDITIONS
o w w ’E‘ D
14 > a = o8&
o, O o LR ZRE | -
Tra 24 " x SAMPLES COLLECTED Fal g5% Fill (cobbles, gravels, sand). Depthto liner: 7
=7 o2 x| @2¢
Q =g
& 5 Q E & | — & & |Lineringood condition
Zx o>~
135A || Olive gray to light brown SAND, medium to fine grained, dry
1 |
2 |—
— SP:SwW
3 |—
1J5B —
Macro |48 4 L
Core 40 ||
5
| Mottled gray & reddish brown to yellowish red SAND, medium to fine grained, trace silt,
6 || W dlightly moist
1J5C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) J7
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1150 1210
DATE (W.L.) N/A DATE DATE
JIDATUM Liner (see notesto right) ELEVATION INSPECTOR DanaHarris, URS 4/8/2002 4/8/2002
2z T __|SURFACE CONDITIONS
g, |2z /8 Tl oFE| A
g g Z3 " i SAMPLES COLLECTED z % @ g 3 Fill (cobbles, gravels, sand). Depthto liner: 9"
= w > T b=3
3 0 E 2| — & & |Linerinfair to good condition
zZy o~
237A || Light brown silty SAND and gravel, subangular to subrounded, dry
1 |
SP-SM
2 |—
3 | Light brown to greenish gray silty SAND, dry
2J7B, 2J7BFD, 2J7BLA — S™m
Macro |48 4 L
Core 43 ||
5 — SP-SW |Yellowish red to reddish brown SAND, medium to fine grained, with gravel, subrounded, dry
6 || Mottled gray & reddish brown SAND, medium to fine grained, trace gravel, rounded, dry
SW
2J7C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. Cle LOCAﬁ ON
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) K6
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1000 1022
DATE (W.L.) N/A DATE DATE
IDATUM Liner (see notesto right) ELEVATION INSPECTOR DanaHarris, URS 4/4/2002 4/4/2002
. 9z d o = - SURFACE CONDITIONS
g g § E i E 5 2 % g Fill (cobbl ravels, sand). Depthto liner: 4"
sy |58/ g4 SAMPLESCOLLECTED E% §§ g €S, gravess, - Dep :
3 § E % g = T & |Linerinfair condition: brittle, but intact prior to cutting
1KBA || P Dark brown SAND, coarse to fine grained, with gravel, subangular to subrounded, dry
1
Brown to yellowish red SAND, medium to fine grained, dry
] ®
3 | Greenish gray to gray SAND, medium to fine grained, some gravel, subrounded, slightly moist
1K6B — SW-SP
Macro |48 4 L
Core 38
5L sw-sp Y ellowish red to reddish brown SAND, medium to fine grained, slightly moist
6 || Greenish gray SAND, medium to fine grained, some gravel, subrounded, slightly moist
SW - sP
1K6C, 1K6CFD, 1K6CLA —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) L7
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1615 1630
DATE (W.L.) N/A DATE
IDATUM Liner (see notesto right) ELEVATION INSPECTOR DanaHarris, URS 4/8/2002 4/8/2002
n = = SURFACE CONDITIONS
o w i w e -
oy, = a B5[oBz
HE'.' I~ z X & SAMPLES COLLECTED Fal @ g § Fill (cobbles, gravels, sand), vegetation. Depth to liner: 5"
= S TE|o=5g
@ 0 E T | T & [Lineringood condition
zZy o~
2L7A || Brown to dark brown silty SAND, with gravel and pebbles, subrounded to rounded, slightly moist
1 |
2 |
— GM - SV
3 |
2L7B, 2L7BMS, 2L7BMD —
Macro |48 4 L
Core 44 ||
5 SP-SM 7] Reddish brown SAND, coarse to fine grained, few pebbles, subrounded to rounded, slightly moist
- aw Mottled greenish gray to light brown & yellowish red SAND, medium to fine grained, trace
6 |— silt, moist
2L7C - - - - -
Macro |36 7 SM Grades to mottled greenish gray to gray & yellowish red to reddish brown silty SAND, moist
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) M6
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1055 1115
DATE (W.L.) N/A DATE DATE
IDATUM Liner (see notesto right) ELEVATION INSPECTOR DanaHarris, URS 4/4/2002 4/4/2002
oz = SURFACE CONDITIONS
w w ’E‘ @
8.3z /9 EsloBs
nE'_' T zg " x SAMPLES COLLECTED et @ g § Fill (cobbles, gravels, sand), vegetation. Depth to liner: 4"
= o > T g o= o
Q = g8
@ 5 - E 2 - & & [Linerin poor condition, cracked.
Zx a~
0
1M6A || Dark brown silty SAND, moist
SM
1 |—
o || SW Light brown SAND, coarse to fine sand, moist
3 | M Dark brown silty SAND, moist
1M6B
Macro |48 4 | sw.sp Reddish brown to yellowish red SAND, medium to fine grained, slightly moist
Core 39
5 SW  |Greenish gray to yellowish red SAND, medium to fine grained, slightly moist
6 || W Mottled gray & reddish brown to yellowish red SAND, medium to fine grained, dry
1IM6C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) M8
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1225 1245
DATE (W.L.) N/A DATE DATE
JDATUM Liner (see notesto right) ELEVATION INSPECTOR Dana Harris, URS 4/8/2002 4/8/2002
az = SURFACE CONDITIONS
£ w w ’E‘ @
& ol a] 5] oB8Bz®
Wy T i YRl =Z8E | N e O
o & Z A 4 SAMPLES COLLECTED et TR Fill (cobbles, gravels, sand), vegetation. Depthto liner: 9
ZF oz IE|o=zx
& o) § E 32 - T & |Linerin poor condition, cracked.
Zx o~
0
SM8A || Light brown to brown SAND, medium to fine grained, trace silt, trace gravel, subangular to
1 subrounded, slightly moist
SP
2
3 | Light brown to greenish gray SAND, medium to fine grained, with gravel, subrounded, moist
2M8B —
Macro (48 ] P
Core 40, ||
5
| W Light brown to yellowish red SAND, medium to fine grained, slightly moist
6
2M8C || sw Mottled greenish gray to gray & yellowish red SAND, medium to fine grained, slightly moist
Macro |36 -
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIm LOCAﬁON
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) N5
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1120 1130
DATE (W.L.) N/A DATE DATE
IDATUM Liner (see notesto right) ELEVATION INSPECTOR DanaHarris, URS 4/4/2002 4/4/2002
0 =z — SURFACE CONDITIONS
& ué “ZJ o l:‘-',-_’J B 0B 8
§ HS zx ” % SAMPLES COLLECTED z § @ g § Fill (cobbles, gravels, sand), vegetation. Depthto liner: 10"
= > T =5
3 u§ § % EE/ SE § Liner in fair condition: brittle, but intact prior to cutting
=ad
0
1NBA || Light brown SAND, coarse to fine grained, dry
1 |—
2 |—
— SP
3 |—
IN5B —
Macro |48 4
Core 38 [ |
5
| Mottled greenish gray to light brown & reddish brown to yellowish red SAND, medium to fine
6 I sw grained, slightly moist
IN5C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. Cle LOCAﬁ ON
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) N7
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1310 1335
DATE (W.L.) N/A DATE DATE
IDATUM Liner (see notesto right) ELEVATION INSPECTOR DanaHarris, URS 4/4/2002 4/4/2002
n =z o SURFACE CONDITIONS
& % UZJ fa) UEJ Elos®
z L i 2| SAMPLESCOLLECTED = g g B £ [Fi (cobbles, gravels, sand). Depthtoliner: 7"
= > w=35
& § § % g - § Liner in fair condition: brittle, but intact prior to cutting
Zx
IN7A || Dark brown SAND, coarse to fine grained, with gravel, dry
1 |
, : GP-sP
3 |
IN7B
Macro |48 4+ L p Brown to light brown SAND, medium to fine grained, dry
Core 40
5 | Mottled gray to light brown & yellowish red SAND, medium to fine grained, dry
SwW
6
IN7C, IN7CFD, IN7CLA || SwW Grades to greenish gray to yellowish red SAND, medium to fine grained, dry
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) N9
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0932 0950
DATE (W.L.) N/A DATE DATE
IDATUM Liner (see notes to right) ELEVATION INSPECTOR DanaHarris, URS 4/10/2002 4/10/2002
0 =z [ SURFACE CONDITIONS
g | 48 he o)
By |32 /8 tgl ofE | i
% = Z 3 2 @ SAMPLES COLLECTED E % § b 5 Fill (cobbles, gravels, sand), vegetation. Depth to liner: 10
=
? é § E 2 - & & |Linerin poor condition: cracked, folded, and does not fully extend over sample location
Zx o~
0
3N9A || Light brown to yellowish red silty SAND, trace gravel, subangular to subrounded, mois
1 |—
2 |—
SM
3 |—
3N9B —
Macro |48 4 |
Core 42
5 || Mottled greenish gray & reddish brown SAND, medium to fine grained, trace silt, moist
| sw
6 |—
3N9C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) pP7
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1500 1530
DATE (W.L.) N/A DATE DATE
IDATUM Liner (see notesto right) ELEVATION INSPECTOR DanaHarris, URS 4/3/2002 4/3/2002
az [ SURFACE CONDITIONS
o T4 a WE 53
Uy [OF o c2|2EE |- . .
nE'_' 'gL__ zZ 5 " § SAMPLES COLLECTED E % &5 Fill (cobbles, gravels, sand). Depthto liner: 6",
w uw=gs
@ o) § E 2 - T & |Linerin poor condition, cracked.
Z o~
0
1P7A || Brown SAND, coarse to medium grained, with pebbles and gravel, subrounded to rounded, dry
11— GP
2
| |ep. oo Reddish brown SAND, coarse to medium grained, some pebbles, subrounded to rounded, dry
3
1P7B || Y ellowish red SAND, medium to fine grained, trace silt, moist
Macro |48 4
Core 42 | {sw-sm
5 |—
6
1P7C || SwW SAME AS ABOVE, silt grades out
Macro |36 -
Core 36

Terminate boring at 7' depth below datum




- e r— -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) P9
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1405 1425
DATE (W.L.) N/A DATE DATE
JDATUM Liner (see notesto right) ELEVATION INSPECTOR Dana Harris, URS 4/8/2002 4/8/2002
n =z = SURFACE CONDITIONS
g 4w wE T
oo, 5= 2 i 22 B=
HE'.' S z X " & SAMPLES COLLECTED et é g E Fill (cobbles, gravels, sand), vegetation. Depthto liner: 6"
= w = T g o = o
Q =g
3 § 2 E 8 — = & [Liner in poor condition, cracked.
Zx a
0
2P9A | | cp.osp Brown silty SAND and gravel, subangular to rounded, moist
1
| Light brown SAND, coarse to fine grained, slightly moist
SP
2
3 | Light brown to greenish gray SAND, medium to fine grained, with gravel, subrounded, moist
SP
2P9B —
Macro |48 4
Core 37 || Light brown to yellowish red SAND, medium to fine grained, moist
5 — Sw
6
2P9C L | sw Mottled light brown to greenish gray & yellowish red SAND, medium to fine grained, trace
Macro |36 7 silt, trace gravel, rounded, slightly moist
Core 36

Terminate boring at 7' depth below datum




- — -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) Q6
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1820 1840
DATE (W.L.) N/A DATE DATE
IDATUM Liner (see notes to right) ELEVATION INSPECTOR DanaHarris, URS 4/3/2002 4/3/2002
Bz T __ |SURFACE CONDITIONS
& 5> a wEl 8%
T HS zZ5 I é SAMPLES COLLECTED z 8 é g E Fill (cobbles, gravels, sand). Depth to liner: 7",
b= u 0 I g = g
I = g
3 ) g E @ | =& & |Linerinfair condition: brittle, but intact prior to cutting
2 a8
0
1Q6A || Brown to dark brown silty SAND with pebbles, subrounded to rounded, dry
1
SP-SM
2
3 | Reddish brown SAND, medium to fine grained, trace silt, dry
1Q6B —
Macro |48 4 PP
Core 40 [ |
5
| Mottled gray & reddish brown to yellowish red silty SAND, dry
6 |— SM
1Q6C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) Q8
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1400 1415
DATE (W.L.) N/A DATE DATE
JIDATUM Liner (see notesto right) ELEVATION INSPECTOR DanaHarris, URS 4/4/2002 4/4/2002
n = = SURFACE CONDITIONS
i ry wE o
8 [z /8 E2128E | ‘
% > z X 2 § SAMPLES COLLECTED z % g 5% Fill (cobbles, gravels, sand). Depthto liner: 2"
o) T =15
§ E % g ~ & & [Linerin poor condition, cracked.
108A || : Dark brown SAND, coarse to medium grained, with gravel, dry
1 |
2 |
— Light brown silty SAND, dry
3 i
1088 || :|Reddish brown silty SAND, with gravel, dry
Macro |48 4 L
Core 38 || Light brown to yellowish red silty SAND, dry
SM
5 |—
6 |—
108C SM Mottled greenish gray & reddish brown to yellowish red silty SAND, dry
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) R5
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1430 1445
DATE (W.L.) N/A DATE DATE
JIDATUM Liner (see notesto right) ELEVATION INSPECTOR DanaHarris, URS 4/4/2002 4/4/2002
%z T __ |SURFACE CONDITIONS
By |3z /8 HEloBE | . :
% = z X " @ SAMPLES COLLECTED z % ot g H Fill (cobbles, gravels, sand), vegetation. Depth to liner: 11.5"
w T w=5
Q = g8
3 é @ % g - & & [Linerinfairto poor condition, cracked dlightly
1R5A || Brown to dark brown SAND, medium to fine grained, dry
1 |—f SW=SP.
2
| Light brown silty SAND, dlightly moist
3 o sM
1R5B —
Macro |48 4
Core 40 || Grades to greenish gray to yellowish red SAND, medium to fine grained, few pebbles, dry
SM - SP
5 |—
6 “ & | Grades to reddish brown SAND, medium to fine grained, few pebbles, dry
e o Grades to greenish gray to yellowish red SAND. medium to fine grained, few pebbles, dr
Macro |36 7 SM Mottled gray & reddish brown to yellowish red SAND, medium to fine grained, dry
Core 36

Terminate boring at 7' depth below datum




— e —r— -
[COCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) R8
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1445 1505
DATE (W.L)) N/A DATE
JDATUM Liner (see notes to right) ELEVATION INSPECTOR Dana Harris, URS 4/8/2002 4/8/2002
] g T SURFACE CONDITIONS
o I > a HE 3 @
Sy | 22 i el 2EE | P
% - =0 Q g SAMPLES COLLECTED E % U8J E § Fill (cobbles, gravels, sand). Depthtoliner: 3
I = g
B g E E 2 | ~ % & |Linerinfair to good condition: brittle but intact prior to cutting
z 4e
0
JR8A. 2RBAFD. 2RSALA || Dark brown silty SAND with gravel and pebbles, subangular to rounded, slightly moist
' ' GM = SM
1
. | su  |sAMEASABOVE, pebblesgrade out
Light brown to yellowish red SAND, medium to fine grained, trace gravel, subrounded, moist
] 5w
3 |
2R8B
Macro |48 . Greenish gray SAND, medium to fine grained, slightly moist
Core 43 || Sw
5
|| Mottled light brown to greenish gray & yellowish red silty SAND, slightly moist
6 — SM
2R8C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- — -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) R9
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1415 1440
DATE (W.L.) N/A DATE
IDATUM Liner (see notes to right) ELEVATION INSPECTOR DanaHarris, URS 4/8/2002 4/8/2002
Bz T __ |SURFACE CONDITIONS
&, 1352 2 wEl 033
§ & zg 0 & SAMPLES COLLECTED z 8 é g E Fill (cobbles, gravels, sand), vegetation. Depthto liner: 7"
- W = T3 =g
Q =g
B é - E @ | — T & |Linerin poor condition, cracked.
Zx o<
0
JRIA || Brown to dark brown SAND, medium to fine grained, trace silt, moist
SP: SW
1 |—
) Light brown to yellowish red SAND, medium to fine grained, trace gravel, subrounded to rounded,
| slightly moist
3 |— SP-SW
2R9B —
Macro |48 4 |
Core 40|
5 || Mottled greenish gray to gray & yellowish red to reddish brown SAND, medium to fine grained,
| trace silt, trace gavel, subrounded to rounded, slightly moist
SP-SW
6 |—
2R9C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) S7
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1555 1610
DATE (W.L.) N/A DATE DATE
IDATUM Liner (see notesto right) ELEVATION INSPECTOR DanaHarris, URS 4/4/2002 4/4/2002
23 o SURFACE CONDITIONS
14 T w e o)
> [a) i}
Bw [S& | < g o x| : :
% - Za " § SAMPLES COLLECTED z % IR: Fill (cobbles, gravels, sand), vegetation. Depthto liner: 4"
w T =5
Q = g
3 § 2 E 2 = & &|Linerinfair to poor condition, slightly cracked
Zx [l
0
1S7A Light brown to yellowish red silty SAND and gravel, subangular to subrounded, slightly moist
GM = SM
1
2 Reddish brown silty SAND with gravel and pebbles, subangular to rounded, slightly moist
GM =-SM
3
1S7B Light brown to yellowish red silty SAND, dry
Macro |48 4 M
Core 40
5
Grades to light brown silty SAND, slightly moist
6 SM
/C, 1S7CFD, 1S7CLA, 1S7CL
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




- e -
'LOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) T5
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0730 0745
DATE (W.L.) N/A DATE DATE
IDATUM Liner (see notes to right) ELEVATION INSPECTOR DanaHarris, URS 4/8/2002 4/8/2002
az [ _ |SURFACE CONDITIONS
@ W 5 UZJ @ l:"'E’J ,% 23 §
% > z X 2 @ SAMPLES COLLECTED z % E g 3 Fill (cobbles, gravels, sand), vegetation. Depthto liner: 11"
o} T =3
3 é @ % EE/ = & 8 |Liner in poor condition, cracked.
0
1T5A || Dark brown SAND, coarse to medium grained, with gravel, subangular to rounded, moist
GP-sP
1 |—
2 | Light brown SAND, coarse to medium grained, slightly moist
3 |—
1T5B —
Macro (48 4
Core 39 | | SP-Sw
5 |—
|| SAME ASABOVE
6 |—
1T5C, 1T5CFD, 1T5CLA —]
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




COCATION OF BORING 08B NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) T8
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1548 1605
DATE (W.L.) N/A DATE
IDATUM Liner (see notesto right) ELEVATION INSPECTOR DanaHarris, URS 4/8/2002 4/8/2002
n = [ SURFACE CONDITIONS
x l]J:J w fa) HE T
By |25 /8 et on Desintine: &
% > zx 9 n SAMPLES COLLECTED z % TR Fill (cobbles, gravels, sand), vegetation. Depth to liner: 9
T8 £ O=35
? g E E & | =& & [Lineringood condition
z ge
STBA | [ i *IBrown to dark brown SAND, coarse to fine grained, with pebbles, subrounded to rounded, moist
1 —
2 |-
e - ::|Brown to reddish brown silty SAND and gravel, subrounded to rounded, slightly moist
Macro |48 4 ||
Core 42! Light brown to yellowish red SAND, medium to fine grained, trace silt, moist
5 |—]
— Sw
6 || SAME ASABOVE
8C, 2T8CFD, 2T8CLA, 2T8CL| —
Macro |36 7
Core 36!

Terminate boring at 7' depth below datum




[COCATION OF BORING 0B NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) U6
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0803 0817
DATE (W.L.) N/A DATE DATE
IDATUM Liner (see notes to right) ELEVATION INSPECTOR DanaHarris, URS 4/10/2002 4/10/2002
n = [ SURFACE CONDITIONS
nE'_' 'gL__ zx Q %J SAMPLES COLLECTED E % § E é Fill (cobbles, gravels, sand), vegetation. Depthtoliner: 16
@ é g % g = I & |Liner infair condition: brittle but intact prior to cutting
0
2UBA || Brown to dark brown SAND, coarse to fine grained, with pebbles, subrounded to rounded,
1 slightly moist
GP- SP
2 |—
3 | Brown to light brown SAND, medium to fine grained, slightly moist
Macro |48 2008 aE
Core 40| |
5
| Light brown to yellowish red SAND, medium to fine grained, slightly moist
6 |— SwW
2U6C —]
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




[COCATION OF BORING 0B NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) U9
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 0950 1003
DATE (W.L.) N/A DATE DATE
IDATUM Liner (see notes to right) ELEVATION INSPECTOR DanaHarris, URS 4/10/2002 4/10/2002
0 =z [ SURFACE CONDITIONS
3¢ | 28 4 G| sAMPLESCOLLECTED = % E ¥ % Fill (cobbles, gravels, sand), plastic debris. Depth to liner: 7"
3 é E % EE/ - § Liner in poor condition, cracked.
0
2U9A || Dark brown to reddish brown silty SAND, moist
1 ]
— SM
2 ]
3 |
s | | sw Light brown to yellowish red SAND, medium to fine grained, moist
Macro |48 4
Core 40 || Mottled light brown & yellowish red to reddish brown SAND, medium to fine grained, trace silt,
5 || slightly moist
— SwW
6 |—
2U9C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum




JCOCATION OF BORING JOB NO. CLIENT LOCATION
89-F1000162.00 Tooele Army Depot SWMU-10
See Appendix D, Figure D-3 for Grid Layout DRILLING METHOD: BORING NO.
Direct Push (Geoprobe) V7
SHEET
SAMPLING METHOD: 10F1
Geoprobe 4' Macro Core
DRILLING COMPANY & DRILLER: DRILLING
EarthProbe, Shawn Bromley START FINISH
WATER LEVEL N/A TIME TIME
TIME (W.L.) N/A 1400 1415
DATE (W.L.) N/A DATE DATE
IDATUM Liner (see notes to right) ELEVATION INSPECTOR DanaHarris, URS 4/10/2002 4/10/2002
o 9z 0 = - SURFACE CONDITIONS
2% |3z /8 tglofe [ ,
s Z3 Q L|>J SAMPLES COLLECTED E % § b 5 Fill (cobbles, gravels, sand), vegetation. Depth to liner: 10
3 é % % EE/ - § Liner in poor condition, cracked.
0
3V7A || Brown to reddish brown silty SAND with gravel and pebbles, subangular to rounded, slightly moist
1 |—
— GP-SP
2 |—
3
3V7B, 3V7BFD, 3V7BLA || Brown to yellowish red silty SAND, slightly moist
Macro |48 s M
Core 42
5 || Light brown to yellowish red SAND, medium to fine grained, trace silt, slightly moist
o || v
3v7C —
Macro |36 7
Core 36

Terminate boring at 7' depth below datum
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ATTACHMENT C
Chemical Data

Data Qualifying Codes

Field Laboratory Results

Field Laboratory QC Results

Field Laboratory Dilution Results
Field Laboratory QC Dilution Results
DataChem Laboratory Results
DataChem Laboratory QC Results
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FIELD LABORATORY RESULTS
TNT WASHOUT FACILITY (SWMU 10)

Sample Sample DV Reason Dilution
Location Sample ID Date Parameter Amount RL Unit Flags Code Factor
C5 1C5A 4/3/2002 TNT 0.7 ua/g 1
C5 1C5A 4/3/2002 RDX 0.8 po/g 1
C5 1C5B 4/3/2002 TNT 0.7 ua/g 1
C5 1C5B 4/3/2002 RDX 0.8 po/g 1
C5 1C5C 4/3/2002 TNT 0.9 0.7 ua/g 1
C5 1C5C 4/3/2002 RDX 0.8 po/g 1
C7 1C7A 4/3/2002 TNT 5 0.7 ua/g 1
C7 1C7B 4/3/2002 TNT 0.7 po/g 1
C7 1C7B 4/3/2002 RDX 0.8 ua/g 1
C7 1C7C 4/3/2002 TNT 0.7 po/g 1
C7 1C7C 4/3/2002 RDX 2.4 0.8 ua/g 1
E6 1E6A 4/3/2002 TNT 0.7 po/g 1
E6 1E6A 4/3/2002 RDX 0.8 ua/g 1
E6 1E6B 4/3/2002 TNT 0.7 Ha/g 1
E6 1E6B 4/3/2002 RDX 0.8 ua/g 1
E6 1E6C 4/3/2002 TNT 0.7 Ha/g 1
E6 1E6C 4/3/2002 RDX 0.8 ua/g 1
E9 1E9A 4/3/2002 TNT 1.3 0.7 po/g 1
E9 1E9A 4/3/2002 RDX 13 0.8 ua/g 1
E9 1E9B 4/3/2002 TNT 0.7 pa/g 1
E9 1E9B 4/3/2002 RDX 0.8 ua/g 1
E9 1E9C 4/3/2002 TNT 0.8 0.7 po/g 1
E9 1E9C 4/3/2002 RDX 0.8 ua/g 1
G6 1G6A 4/3/2002 TNT 0.7 po/g 1
G6 1G6A 4/3/2002 RDX 0.8 ua/g 1
G6 1G6B 4/3/2002 TNT 0.7 Ho/g 1
G6 1G6B 4/3/2002 RDX 0.8 ua/g 1
G6 1G6C 4/3/2002 TNT 0.7 po/g 1
G6 1G6C 4/3/2002 RDX 0.8 ua/g 1
G8 1G8A 4/3/2002 TNT 0.7 po/g 1
G8 1G8A 4/3/2002 RDX 0.8 ua/g 1
G8 1G8B 4/3/2002 TNT 0.7 Ho/g 1
G8 1G8B 4/3/2002 RDX 0.8 ua/g 1
G8 1G8C 4/3/2002 TNT 4.8 0.7 po/g 1
G8 1G8C 4/3/2002 RDX 0.8 ua/g 1
P3 1P3A 4/3/2002 TNT 2.0 0.7 po/g 1
P3 1P3A 4/3/2002 RDX 0.8 ua/g 1
P3 1P3B 4/3/2002 TNT 0.7 po/g 1
P3 1P3B 4/3/2002 RDX 0.8 ua/g 1
P3 1P3C 4/3/2002 TNT 17 0.7 po/g 1
P3 1P3C 4/3/2002 RDX 0.8 ua/g 1
P7 1P7A 4/3/2002 TNT 2.3 0.7 po/g 1
pP7 1P7A 4/3/2002 RDX 23.9 0.8 ug/g 1
P7 1P7B 4/3/2002 RDX 5.4 0.8 po/g 1
Q4 1Q4A 4/3/2002 TNT 0.7 0.7 ug/g 1
Q4 1Q4A 4/3/2002 RDX 0.8 po/g 1
Q4 1Q4B 4/3/2002 TNT 14 0.7 ua/g 1
Q4 1Q4B 4/3/2002 RDX 0.8 po/g 1
Q4 1Q4C 4/3/2002 TNT 1.6 0.7 ug/g 1
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FIELD LABORATORY RESULTS
TNT WASHOUT FACILITY (SWMU 10)

Sample Sample DV Reason Dilution
Location Sample ID Date Parameter Amount RL Unit Flags Code Factor
Q4 1Q4C 4/3/2002 RDX 0.8 uo/g 1
Q6 1Q6A 4/3/2002 TNT 7.8 0.7 pa/g 1
Q6 10Q6B 4/3/2002 RDX 14.0 0.8 uo/g 1
Q6 1Q6C 4/3/2002 TNT 28.0 0.7 ua/g 1
H5 1H5A 4/4/2002 TNT 0.7 uo/g 1
H5 1H5A 4/4/2002 RDX 0.8 pa/g 1
H5 1H5B 4/4/2002 TNT 0.7 uo/g 1
H5 1H5B 4/4/2002 RDX 0.8 ua/g 1
Q6 1Q6A DL | 4/3/2002 RDX 128.9 4 uo/g 5
Q6 1Q6C DL | 4/3/2002 RDX 4747 40 ua/g 50
Q6 1Q6B DL | 4/3/2002 TNT 7430.3 350 uo/g 500
p7 1P7B DL 4/3/2002 TNT 665.6 350 ua/g 500
P7 1P7C DL 4/3/2002 TNT 2987.6 350 uo/g 500
p7 1P7C DL 4/3/2002 RDX 392.1 16 ua/g 20
C7 1C7A DL | 4/3/2002 RDX 150 8 uo/g 10
H5 1H5C 4/4/2002 TNT 0.7 ua/g 1
H5 1H5C 4/4/2002 RDX 0.8 ug/g 1
16 116A 4/4/2002 TNT 0.7 ua/g 1
16 116A 4/4/2002 RDX 0.8 ug/g 1
16 116B 4/4/2002 TNT 0.7 ua/g 1
16 116B 4/4/2002 RDX 0.8 uo/g 1
16 1l16C 4/4/2002 TNT 5.1 0.7 ua/g 1
16 116C 4/4/2002 RDX 0.8 0.8 no/lg  [J I 1
N7 IN7A 4/4/2002 TNT 24 0.7 ua/g 1
N7 IN7B 4/4/2002 RDX 15 0.8 po/lg I I 1
N7 IN7C 4/4/2002 TNT 5.2 0.7 ua/g 1
N7 IN7C 4/4/2002 RDX 1.3 0.8 no/g  [J I 1
Q8 1Q8A 4/4/2002 TNT 15.9 0.7 ua/g 1
Q8 1Q8C 4/4/2002 TNT 16.6 0.7 ug/g 1
R5 1R5A 4/4/2002 TNT 1.6 0.7 ua/g 1
R5 1R5B 4/4/2002 TNT 0.7 ug/g 1
R5 1R5B 4/4/2002 RDX 0.8 ua/g 1
R5 1R5C 4/4/2002 TNT 19 0.7 uo/g 1
R5 1R5C 4/4/2002 RDX 0.8 ua/g 1
S7 1S7C 4/4/2002 RDX 14 0.8 no/g I I 1
N7 IN7B 4/4/2002 TNT 253.9 35 ua/g 50
Q8 108B 4/4/2002 TNT 164.1 70 uo/g 100
S7 1S7C 4/4/2002 TNT 99.1 70 Ho/g 100
A 1H4A 4/4/2002 TNT 0.7 ug/g 1
A 1H4A 4/4/2002 RDX 0.8 ua/g 1
A 14B 4/4/2002 TNT 0.7 ug/g 1
A 1$4B 4/4/2002 RDX 0.8 ua/g 1
A 14C 4/4/2002 TNT 2.8 0.7 ug/g 1
A 14C 4/4/2002 RDX 0.8 ua/g 1
S7 1S7A 4/4/2002 TNT 31 0.7 uo/g 1
S7 1S7B 4/4/2002 RDX 4.2 0.8 polg I | 1
18 1I18A 4/4/2002 TNT 0.7 ug/g 1
18 118A 4/4/2002 RDX 0.8 po/g 1
18 118B 4/4/2002 TNT 0.7 ug/g 1
18 118B 4/4/2002 RDX 0.8 po/g 1
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FIELD LABORATORY RESULTS
TNT WASHOUT FACILITY (SWMU 10)

Sample Sample DV Reason Dilution
Location Sample ID Date Parameter Amount RL Unit Flags Code Factor
18 118C 4/4/2002 TNT 5.1 0.7 ug/g 1
18 118C 4/4/2002 RDX 0.8 pg/g 1
J5 135A 4/4/2002 TNT 0.7 ua/g 1
J5 15A 4/4/2002 RDX 0.8 pg/g 1
J5 1J5B 4/4/2002 TNT 0.7 ua/g 1
J5 1J5B 4/4/2002 RDX 0.8 pg/g 1
J5 135C 4/4/2002 TNT 1.7 0.7 pa/g 1
J5 135C 4/4/2002 RDX 0.8 pg/g 1
K4 1K4A 4/4/2002 TNT 0.7 pa/g 1
K4 1K4A 4/4/2002 RDX 0.8 ug/g 1
K4 1K4B 4/4/2002 TNT 0.7 pa/g 1
K4 1K4B 4/4/2002 RDX 0.8 pg/g 1
K4 1K4C 4/4/2002 TNT 0.8 0.7 ug/g 1
K4 1K4C 4/4/2002 RDX 0.8 pg/g 1
K6 1K6A 4/4/2002 TNT 1.6 0.7 pg/g 1
K6 1K6B 4/4/2002 TNT 0.9 0.7 pg/g 1
K6 1K6B 4/4/2002 RDX 0.8 ug/g 1
S7 1S7B 4/4/2002 TNT 1541.8 70 pg/g 100
N7 IN7A 4/4/2002 RDX 41.7 1.6 pa/g  |J | 2
Q8 1Q8A 4/4/2002 RDX 127.8 4 pg/g  |J I 5
Q8 1Q8B 4/4/2002 RDX 946.6 40 pg/g  |J | 50
Q8 1Q8C 4/4/2002 RDX 80.1 4 pg/g  |J I 5
R5 1R5A 4/4/2002 RDX 1354 8 pg/g  |J | 10
K6 1K6C 4/4/2002 TNT 2.2 0.7 ug/g 1
K6 1K6C 4/4/2002 RDX 0.8 ug/g 1
M4 IM4A 4/4/2002 TNT 0.7 ug/g 1
M4 IM4A 4/4/2002 RDX 0.8 ug/g 1
M4 1M4B 4/4/2002 TNT 0.7 pg/g 1
M4 1M4B 4/4/2002 RDX 0.8 pa/g 1
M4 1M4C 4/4/2002 TNT 2.4 0.7 ug/g 1
M4 1M4C 4/4/2002 RDX 0.8 ua/g 1
M6 1IM6A 4/4/2002 TNT 0.9 0.7 yg/g 1
M6 IM6A 4/4/2002 RDX 15.6 0.8 ua/g 1
M6 1M6B 4/4/2002 TNT 6.7 0.7 ug/g 1
M6 1M6B 4/4/2002 RDX 1.1 0.8 ug/g 1
M6 1IM6C 4/4/2002 TNT 5.1 0.7 ug/g 1
M6 1IM6C 4/4/2002 RDX 0.8 pa/g 1
N5 INSA 4/4/2002 TNT 0.7 ug/g 1
N5 INSA 4/4/2002 RDX 0.8 pa/g 1
N5 IN5B 4/4/2002 TNT 1.6 0.7 ug/g 1
N5 IN5B 4/4/2002 RDX 0.8 pg/g 1
N5 IN5C 4/4/2002 TNT 7.1 0.7 ug/g 1
N5 IN5SC 4/4/2002 RDX 0.8 pa/g 1
S7 1S7A 4/4/2002 RDX 50.3 4 yo/g 5
K6 1K6A 4/4/2002 RDX 48.6 4 ua/g 5
T5 1T5A 4/8/2002 TNT 17 0.7 pg/g 1
T5 1T5B 4/8/2002 TNT 4.2 0.7 ug/g 1
T5 1758 4/8/2002 RDX 30.1 0.8 po/g 1
T5 1T5C 4/8/2002 TNT 5.8 0.7 pg/g 1
T5 1T5C 4/8/2002 RDX 0.85 0.8 po/g 1
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FIELD LABORATORY RESULTS
TNT WASHOUT FACILITY (SWMU 10)

Sample Sample DV Reason Dilution
Location Sample ID Date Parameter Amount RL Unit Flags Code Factor
E4 1E4A 4/8/2002 TNT 0.7 ug/g 1
E4 1E4A 4/8/2002 RDX 0.8 ya/g 1
E4 1E4B 4/8/2002 TNT 0.7 pa/g 1
E4 1E4B 4/8/2002 RDX 0.8 ug/g 1
E4 1E4AC 4/8/2002 TNT 0.7 po/g 1
E4 1E4C 4/8/2002 RDX 0.8 pg/g 1
H4 1H4A 4/8/2002 TNT 0.7 ua/g 1
H4 1H4A 4/8/2002 RDX 0.8 pg/g 1
H4 1H4B 4/8/2002 TNT 0.7 pa/g 1
H4 1H4B 4/8/2002 RDX 0.8 pg/g 1
H4 1H4C 4/8/2002 TNT 0.7 pa/g 1
H4 1H4C 4/8/2002 RDX 0.8 pg/g 1
33 1J3A 4/8/2002 TNT 0.7 ug/g 1
33 1J3A 4/8/2002 RDX 0.8 pg/g 1
33 1J3B 4/8/2002 TNT 0.7 pa/g 1
33 1J3B 4/8/2002 RDX 0.8 pg/g 1
33 133C 4/8/2002 TNT 0.7 ua/g 1
33 1J3C 4/8/2002 RDX 0.8 pg/g 1
L3 1L3A 4/8/2002 TNT 0.7 ua/g 1
L3 1L3A 4/8/2002 RDX 0.8 ug/g 1
L3 1L3B 4/8/2002 TNT 0.7 ua/g 1
L3 1L3B 4/8/2002 RDX 0.8 pg/g 1
L3 1L3C 4/8/2002 TNT 3.4 0.7 ug/g 1
L3 1L.3C 4/8/2002 RDX 0.8 ug/g 1
N3 IN3A 4/8/2002 TNT 1.6 0.7 ua/g 1
N3 IN3A 4/8/2002 RDX 0.8 pg/g 1
N3 IN3B 4/8/2002 TNT 0.7 ua/g 1
N3 IN3B 4/8/2002 RDX 0.8 pg/g 1
N3 IN3C 4/8/2002 TNT 0.7 pa/g 1
N3 IN3C 4/8/2002 RDX 0.8 ug/g 1
B6 2B6A 4/8/2002 TNT 0.7 0.7 ua/g 1
B6 2B6A 4/8/2002 RDX 0.8 pg/g 1
B6 2B6B 4/8/2002 TNT 0.7 ug/g 1
B6 2B6B 4/8/2002 RDX 0.8 ug/g 1
B6 2B6C 4/8/2002 TNT 1.0 0.7 ua/g 1
B6 2B6C 4/8/2002 RDX 0.8 pg/g 1
B8 2B8A 4/8/2002 TNT 0.7 ug/g 1
B8 2B8B 4/8/2002 TNT 0.7 pg/g 1
B8 2B8B 4/8/2002 RDX 0.8 ua/g 1
B8 2B8C 4/8/2002 TNT 0.7 pg/g 1
B8 2B8C 4/8/2002 RDX 15 0.8 ug/g 1
D6 2D6A 4/8/2002 TNT 0.7 pg/g 1
D6 2D6A 4/8/2002 RDX 3.9 0.8 pa/g 1
D6 2D6B 4/8/2002 TNT 0.7 ug/g 1
D6 2D6B 4/8/2002 RDX 0.8 pa/g 1
D6 2D6C 4/8/2002 TNT 0.7 ug/g 1
D6 2D6C 4/8/2002 RDX 0.8 ua/g 1
J7 2J7A 4/8/2002 TNT 14 0.7 ug/g 1
J7 2J7A 4/8/2002 RDX 4.7 0.8 ua/g 1
J7 2J7B 4/8/2002 TNT 0.7 ug/g 1
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FIELD LABORATORY RESULTS
TNT WASHOUT FACILITY (SWMU 10)

Sample Sample DV Reason Dilution
Location Sample ID Date Parameter Amount RL Unit Flags Code Factor
J7 2J7B 4/8/2002 RDX 3.3 0.8 pg/g  |J 1
J7 2J7C 4/8/2002 TNT 14 0.7 pg/g 1
J7 2J7C 4/8/2002 RDX 21.3 0.8 ug/g 1
M8 2M8A 4/8/2002 TNT 2.5 0.7 ug/g 1
M8 2M8B 4/8/2002 TNT 0.9 0.7 ug/g 1
M8 2M8B 4/8/2002 RDX 2.8 0.8 pg/g 1
M8 2M8C 4/8/2002 TNT 2.0 0.7 ua/g 1
M8 2M8C 4/8/2002 RDX 0.8 pg/g 1
R8 2R8B 4/8/2002 TNT 4.2 0.7 ua/g 1
R8 2R8C 4/8/2002 TNT 4.1 0.7 pg/g 1
R8 2R8C 4/8/2002 RDX 1.2 0.8 pa/g 1
R9 2R9A 4/8/2002 TNT 14 0.7 ug/g 1
R9 2R9A 4/8/2002 RDX 5.4 0.8 ua/g 1
R9 2R9B 4/8/2002 TNT 1.7 0.7 ug/g 1
R9 2R9B 4/8/2002 RDX 6.0 0.8 pg/g 1
R9 2R9C 4/8/2002 TNT 6.1 0.7 pg/g 1
R9 2R9C 4/8/2002 RDX 0.8 ug/g 1
P9 2P9A 4/8/2002 TNT 2.6 0.7 pg/g 1
P9 2P9A 4/8/2002 RDX 22.0 0.8 ug/g 1
P9 2P9B 4/8/2002 TNT 3.7 0.7 pg/g 1
P9 2P9C 4/8/2002 TNT 4.1 0.7 pa/g 1
P9 2PoC 4/8/2002 RDX 14 0.8 pg/g 1
L7 2L7A 4/8/2002 TNT 15 0.7 pa/g 1
L7 2L7A 4/8/2002 RDX 13.9 0.8 ug/g 1
L7 2L7B 4/8/2002 TNT 16.0 0.7 ua/g 1
L7 2L7B 4/8/2002 RDX 28.0 0.8 ug/g 1
L7 2L7C 4/8/2002 TNT 4.7 0.7 pa/g 1
L7 2L7C 4/8/2002 RDX 0.8 ug/g 1
T8 2T8A 4/8/2002 TNT 8.2 0.7 pa/g 1
T8 2T8B 4/8/2002 TNT 12.2 0.7 pg/g 1
T8 278B 4/8/2002 RDX 0.8 ua/g 1
T8 2T8C 4/8/2002 RDX 1.2 0.8 pg/g 1
U4 2U4A 4/10/2002 TNT 1.9 0.7 ua/g 1
U4 2U4A 4/10/2002 RDX 0.8 po/g 1
U4 2U4B 4/10/2002 TNT 0.7 pg/g 1
U4 2U4B 4/10/2002 RDX 0.8 pg/g 1
U4 2U4C 4/10/2002 TNT 3.1 0.7 ug/g 1
U4 2U4C 4/10/2002 RDX 0.8 pg/g 1
U6 2U6B 4/10/2002 RDX 1.2 0.8 pa/g 1
U6 2U6C 4/10/2002 TNT 22.1 0.7 ug/g 1
U6 2U6C 4/10/2002 RDX 0.8 ua/g 1
Q10 3Q10A 4/10/2002 TNT 0.7 yg/g 1
Q10 3Q10A 4/10/2002 RDX 0.8 ua/g 1
Q10 3Q10B 4/10/2002 TNT 0.7 ug/g 1
Q10 3Q10B 4/10/2002 RDX 0.8 ua/g 1
Q10 3Q10C | 4/10/2002 TNT 1.0 0.7 ug/g 1
Q10 3Q10C | 4/10/2002 RDX 0.8 pg/g 1
010 3010A 4/10/2002 TNT 0.8 0.7 po/g 1
010 3010A 4/10/2002 RDX 0.8 ua/g 1
010 3010B 4/10/2002 TNT 0.7 ug/g 1
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FIELD LABORATORY RESULTS
TNT WASHOUT FACILITY (SWMU 10)

Sample Sample DV Reason Dilution
Location Sample ID Date Parameter Amount RL Unit Flags Code Factor
010 3010B 4/10/2002 RDX 0.8 ua/g 1
010 3010C | 4/10/2002 TNT 2.1 0.7 ug/g 1
010 3010C | 4/10/2002 RDX 0.8 ua/g 1
N9 3N9A 4/10/2002 TNT 0.7 pa/g 1
N9 3N9A 4/10/2002 RDX 0.8 pa/g 1
N9 3N9B 4/10/2002 TNT 1.1 0.7 pg/g 1
N9 3N9B 4/10/2002 RDX 0.8 ug/g 1
N9 3N9C 4/10/2002 TNT 1.0 0.7 pg/g 1
N9 3N9C 4/10/2002 RDX 0.8 ug/g 1
U9 2U9A 4/10/2002 TNT 21.1 0.7 pg/g 1
U9 2U9B 4/10/2002 TNT 7.3 0.7 ua/g 1
U9 2U9B 4/10/2002 RDX 1.9 0.8 pg/g 1
U9 2U9C 4/10/2002 TNT 5.2 0.7 ua/g 1
U9 2U9C 4/10/2002 RDX 2.5 0.8 pg/g 1
A9 3A9A 4/10/2002 TNT 15 0.7 ug/g 1
A9 3A9A 4/10/2002 RDX 0.8 pg/g 1
A9 3A9B 4/10/2002 TNT 0.7 ua/g 1
A9 3A9B 4/10/2002 RDX 0.8 pg/g 1
A9 3A9C 4/10/2002 TNT 0.7 ua/g 1
A9 3A9C 4/10/2002 RDX 0.8 pg/g 1
A7 3A7A 4/10/2002 TNT 0.7 ua/g 1
A7 3A7A 4/10/2002 RDX 0.8 ug/g 1
A7 3A7B 4/10/2002 TNT 0.7 pa/g 1
A7 3A7B 4/10/2002 RDX 0.8 pg/g 1
A7 3A7C 4/10/2002 TNT 0.7 pa/g 1
A7 3A7C 4/10/2002 RDX 0.8 pg/g 1
C9 3C9A 4/10/2002 TNT 14 0.7 pa/g 1
C9 3C9A 4/10/2002 RDX 0.8 pg/g 1
C9 3C9B 4/10/2002 TNT 0.7 pg/g 1
C9 3C9B 4/10/2002 RDX 0.8 pg/g 1
C9 3CoC 4/10/2002 TNT 0.7 pa/g 1
C9 3CoC 4/10/2002 RDX 0.8 yg/g 1
V5 3V5A 4/10/2002 TNT 0.7 ua/g 1
V5 3V5A 4/10/2002 RDX 0.8 pg/g 1
V5 3v5B 4/10/2002 TNT 0.7 ua/g 1
V5 3v5C 4/10/2002 TNT 1.6 0.7 pg/g 1
V7 3V7A 4/10/2002 TNT 29.9 0.7 ua/g 1
V10 4V 10A 4/10/2002 TNT 14 0.7 ug/g 1
V10 4V 10A 4/10/2002 RDX 6.0 0.8 ua/g 1
V7 3V7B 4/10/2002 TNT 14.2 0.7 ug/g 1
V7 3V7B 4/10/2002 RDX 175.6 0.8 pg/g  |J f 1
V7 3v7C 4/10/2002 TNT 15.8 0.7 ug/g 1
V7 3v7C 4/10/2002 RDX 216.4 0.8 ua/g 1
V10 4V10B 4/10/2002 TNT 0.7 yg/g 1
V10 4V 10B 4/10/2002 RDX 0.8 ug/g 1
V10 4vV10C | 4/10/2002 TNT 0.7 0.7 ug/g 1
V10 4V10C | 4/10/2002 RDX 0.8 ug/g 1
T10 4T10A 4/10/2002 TNT 0.7 ug/g 1
T10 4T10A 4/10/2002 RDX 0.8 ua/g 1
T10 4T10B 4/10/2002 TNT 1.2 0.7 pg/g 1
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FIELD LABORATORY RESULTS
TNT WASHOUT FACILITY (SWMU 10)

Sample Sample DV Reason Dilution
Location Sample ID Date Parameter Amount RL Unit Flags Code Factor
T10 4T10B 4/10/2002 RDX 0.8 ua/g 1
T10 4T10C 4/10/2002 TNT 1.2 0.7 pg/g 1
T10 4T10C 4/10/2002 RDX 0.8 ug/g 1
X6 AX6A 4/10/2002 TNT 0.7 pg/g 1
X6 4X6A 4/10/2002 RDX 0.8 ua/g 1
X6 4X6B 4/10/2002 TNT 0.7 yg/g 1
X6 4X6B 4/10/2002 RDX 0.8 ug/g 1
X6 4AX6C 4/10/2002 TNT 0.7 pg/g 1
X6 4X6C 4/10/2002 RDX 0.8 ua/g 1
U6 2UBA DL | 4/10/2002 TNT 75.5 3.5 pg/g 5
U6 2U6B DL | 4/10/2002 TNT 108.4 35 ug/g 50
R8 2RBA DL | 4/8/2002 TNT 158.8 7 pg/g 10
T8 2T8C DL | 4/8/2002 TNT 495.4 35 ua/g 50
T5 1T5A 4/8/2002 RDX 62.9 4 pg/g 5
B8 2B8A 4/8/2002 RDX 37 0.8 ug/g 1
M8 2M8A 4/8/2002 RDX 44.6 1.6 ug/g 2
R8 2R8A 4/11/2002 RDX 91.7 4 ua/g 5
R8 2R8B 4/9/2002 RDX 31.3 1.6 ug/g 2
T8 2T8A 4/9/2002 RDX 108.9 8 ug/g 10
U6 2UBA 4/10/2002 RDX 43.2 4 pg/g 5
V7 3V7A 4/10/2002 RDX 6.2 1.6 pa/g 2
V5 3V5B 4/10/2002 RDX 0.8 pg/g 1
V5 3V5C 4/10/2002 RDX 0.8 ua/g 1
U9 2U9A 4/10/2002 RDX 228.6 8 pg/g 10
P9 2P9B 4/10/2002 RDX 484.3 16 ua/g 20
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FIELD LABORATORY QC RESULTS
TNT WASHOUT FACILITY (SWMU 10)

Sample Sample DV Reason Dilution
Location Sample ID Date Parameter Amount RL Unit Flags Code Factor

Method Blank TNT 0.9 0.7 | pg/g 1
Method Blank RDX 0.8 | pg/g 1
L aboratory Control TNT 6.5 0.7 | pg/g 1
Laboratory Control RDX 6.3 0.8 | pg/g 1
C5 1C5A Dup 4/3/2002 TNT 0.7 | pg/g 1
C5 1C5A Dup 4/3/2002 RDX 0.8 | pg/g 1
E6 1E6CFD 4/3/2002 TNT 0.7 | pg/g 1
E6 1E6CFD 4/3/2002 RDX 0.8 | pg/g 1
Method Blank TNT 0.7 | pg/g 1
Method Blank RDX 0.8 | pg/g 1
L aboratory Control TNT 9.2 0.7 | pg/g 1
Laboratory Control RDX 5.7 0.8 | pg/g 1
G8 1G8B Dup 4/3/2002 TNT 0.7 0.7 | pg/g 1
G8 1G8B Dup 4/3/2002 RDX 0.8 | pg/g 1
P3 1P3C FD 4/3/2002 TNT 2.0 0.7 | pg/g 1
P3 1P3C FD 4/3/2002 RDX 0.8 | pg/g 1
L aboratory Control RDX 9.3 0.8 | pg/g 1
Method Blank TNT 0.7 | pg/g 1
Method Blank RDX 0.8 | pg/g 1
Laboratory Control TNT 8.0 0.7 | pg/g 1
L aboratory Control RDX 10.3 0.8 | pg/g 1
H5 1H5C Dup 4/4/2002 TNT 0.7 | pg/g 1
H5 1H5C Dup 4/4/2002 RDX 0.8 | pg/g 1
H5 1H5C FD 4/4/2002 TNT 0.7 0.7 | pg/g 1
H5 1H5C FD 4/4/2002 RDX 0.8 | pg/g 1
N7 IN7C FD 4/4/2002 TNT 5.0 0.7 | pg/g 1
N7 IN7C FD 4/4/2002 RDX 15 0.8 | pg/g 1
S7 1S7C FD 4/4/2002 RDX 1.3 0.8 | pg/g 1

S7 1S7C FD 4/4/2002 TNT 80.5 70 | pg/g 100
Method Blank TNT 0.7 | pg/g 1
Method Blank RDX 0.8 | pg/g 1
Laboratory Control TNT 5.7 0.7 | pg/g 1
Laboratory Control RDX 8.4 0.8 | pg/g 1
A 1S4A Dup 4/4/2002 TNT 0.7 | pg/g 1
A 1S4A Dup 4/4/2002 RDX 0.8 | pg/g 1
18 118C FD 4/4/2002 TNT 5.2 0.7 | pg/g 1
18 118C FD 4/4/2002 RDX 0.8 | pg/g 1
Method Blank TNT 0.7 | pg/g 1
Method Blank RDX 0.8 | pg/g 1
Laboratory Control TNT 9.2 0.7 | pg/g 1
L aboratory Control RDX 7.6 0.8 | pg/g 1
K6 1K6C Dup 4/4/2002 TNT 2.1 0.7 | pg/g 1
K6 1K6C Dup 4/4/2002 RDX 0.8 | pg/g 1
K6 1K6C FD 4/4/2002 TNT 2.2 0.7 | pg/g 1
K6 1K6C FD 4/4/2002 RDX 0.8 | pg/g 1
Method Blank TNT 0.7 | pg/g 1
Method Blank RDX 0.8 | pg/g 1
Laboratory Control TNT 9.6 0.7 | pg/g 1
L aboratory Control RDX 8.4 0.8 | pg/g 1
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FIELD LABORATORY QC RESULTS

TNT WASHOUT FACILITY (SWMU 10)

Sample Sample Reason Dilution
Location Sample ID Date Parameter Amount RL Unit Code Factor

T5 1T5A Dup 4/8/2002 TNT 1.7 0.7 | pg/g 1
T5 1T5C FD 4/8/2002 TNT 6 0.7 | pg/g 1
T5 1T5C FD 4/8/2002 RDX 0.85 0.8 | pg/g 1
H4 1H4B FD 4/8/2002 TNT 0.7 | pg/g 1
H4 1H4B FD 4/8/2002 RDX 0.8 | pg/g 1
Method Blank TNT 0.7 | pg/g 1

Method Blank RDX 0.8 | pg/g 1

L aboratory Control TNT 8.9 0.7 | pg/g 1

Laboratory Control RDX 7.1 0.8 | pg/g 1

N3 IN3A Dup 4/8/2002 TNT 1.8 0.7 | pg/g 1
N3 IN3A Dup 4/8/2002 RDX 0.8 | pg/g 1
J7 2J7B FD 4/8/2002 TNT 0.7 0.7 | pg/g 1
J7 2J7B FD 4/8/2002 RDX 5.7 0.8 | pg/g 1
Method Blank TNT 0.7 | pg/g 1

Method Blank RDX 0.8 | pg/g 1

L aboratory Control TNT 9.6 0.7 | pg/g 1

Laboratory Control RDX 75 0.8 | pg/g 1

M8 2M8B Dup 4/8/2002 TNT 0.7 0.7 | pg/g 1
M8 2M8B Dup 4/8/2002 RDX 2.0 0.8 | pg/g 1
T8 2T8C FD 4/8/2002 RDX 1.2 0.8 | pg/g 1
Method Blank TNT 0.7 | pg/g 1

Method Blank RDX 0.8 | pg/g 1

Laboratory Control TNT 9.3 0.7 | pg/g 1

L aboratory Control RDX 7.2 0.8 | pg/g 1

U4 2U4A Dup 4/10/2002 TNT 2.1 0.7 | pg/g 1
U4 2U4A Dup 4/10/2002 RDX 0.8 | pg/g 1
U4 2U4B FD 4/10/2002 TNT 0.7 | pg/g 1
U4 2U4B FD 4/10/2002 RDX 0.8 | pg/g 1
010 3010B FD 4/10/2002 TNT 0.7 | pg/g 1
010 3010B FD 4/10/2002 RDX 0.8 | pg/g 1
Method Blank TNT 0.7 | pg/g 1

Method Blank RDX 0.8 | pg/g 1

Laboratory Control TNT 9.3 0.7 | pg/g 1

L aboratory Control RDX 6.0 0.8 | pg/g 1

U9 2U9A Dup 4/10/2002 TNT 21.1 0.7 | pg/g 1
A9 3A9A FD 4/10/2002 TNT 15 0.7 | pg/g 1
A9 3A9A FD 4/10/2002 RDX 0.8 | pg/g 1
010 3010B FD 4/10/2002 RDX 0.8 | pg/g 1
Method Blank TNT 0.7 | pg/g 1

Method Blank RDX 0.8 | pg/g 1

Laboratory Control TNT 8.9 0.7 | pg/g 1

L aboratory Control RDX 7.7 0.8 | pg/g 1

V10 4V 10A DUP 4/10/2002 TNT 1.1 0.7 | pg/g 1
V10 4V 10A DUP 4/10/2002 RDX 7.3 0.8 | pg/g 1
V7 3V7B FD 4/10/2002 TNT 12.6 0.7 | pg/g 1
X6 4X6B FD 4/10/2002 TNT 0.7 | pg/g 1
X6 4X6B FD 4/10/2002 RDX 0.8 | pg/g 1
T8 2T8C FD DL 4/8/2002 TNT 498.5 35 | palg 50
Method Blank RDX 0.8 | pg/g 1

L aboratory Control RDX 7.4 0.8 | pg/g 1
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FIELD LABORATORY QC RESULTS

TNT WASHOUT FACILITY (SWMU 10)

Sample Sample DV Reason Dilution

Location Sample ID Date Parameter Amount RL Unit Flags Code Factor
T5 1T5A Dup 4/8/2002 RDX 75.3 4 | pglg 5
R8 2R8A FD 4/8/2002 RDX 82.7 4 | pglg 5
U9 2U9A Dup 4/10/2002 RDX 262.5 8 | po/g 10
R8 2R8A FD DL 4/8/2002 TNT 156.3 7 | po/g 10
V7 3V7B FD 4/10/2002 RDX 62.9 4 | pglg f 5
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FIELD LABORATORY DILUTION RESULTS

TNT WASHOUT FACILITY (SWMU 10)

Sample Sample DV Reason Dilution
Location Sample ID Date Parameter Amount RL Unit Flags Code Factor
C7 1C7A 4/3/2002 RDX 197.6 0.8 ua/g 1
P7 1P7B 4/3/2002 TNT 125.1 0.7 po/g 1
pP7 1P7C 4/3/2002 TNT 130.8 0.7 ua/g 1
P7 1P7C 4/3/2002 RDX 171.3 0.8 po/g 1
Q6 1Q6A 4/3/2002 RDX 132.9 0.8 ua/g 1
Q6 1Q6B 4/3/2002 TNT 120.5 0.7 po/g 1
Q6 1Q6C 4/3/2002 RDX 207.8 0.8 ua/g 1
Q6 1Q6C DL | 4/3/2002 TNT 22.6 7 po/g 10
Q6 1Q6C DL | 4/3/2002 RDX 721.9 8 ua/g 10
Q6 1Q6B DL | 4/3/2002 TNT 5967.5 35 po/g 50
pP7 1P7C DL | 4/3/2002 RDX 390.4 8 ua/g 10
P7 1P7B DL | 4/3/2002 TNT 526.3 350 po/g 500
N7 IN7A 4/4/2002 RDX 55.9 0.8 ua/g 1
N7 IN7B 4/4/2002 TNT 133.3 0.7 po/g 1
Q8 1Q8A 4/4/2002 RDX 77.4 0.8 pa/g 1
Q8 1Q8B 4/4/2002 TNT 114.8 0.7 po/g 1
Q8 1Q8B 4/4/2002 RDX 216.3 0.8 pa/g 1
Q8 1Q8C 4/4/2002 RDX 122.0 0.8 po/g 1
R5 1R5A 4/4/2002 RDX 168.9 0.8 ua/g 1
S7 1S7C 4/4/2002 TNT 121.6 0.7 po/g 1
N7 IN7B 4/4/2002 TNT 92.9 350 ua/g 500
S7 1S7A 4/4/2002 RDX 89.4 0.8 po/g 1
S7 1S7B 4/4/2002 TNT 126.3 0.7 ua/g 1
K6 1K6A 4/4/2002 RDX 129.9 0.8 Ho/g 1
S7 1S7B 4/4/2002 TNT 1517.0 35 ua/g 50
Q8 1Q8B 4/4/2002 RDX 1019.1 16 Ho/g 20
T5 1T5A 4/8/2002 RDX 184.2 0.8 ua/g 1
B8 2B8A 4/8/2002 RDX 27 1.6 Ho/g 2
M8 2M8A 4/8/2002 RDX 57.4 0.8 ua/g 1
R8 2R8A 4/8/2002 TNT 101.7 0.7 Ho/g 1
R8 2R8A 4/8/2002 RDX 142.1 0.8 ua/g 1
R8 2R8B 4/8/2002 RDX 49.3 0.8 Ho/g 1
P9 2P9B 4/8/2002 RDX 215.3 0.8 ua/g 1
T8 2T8A 4/8/2002 RDX 101.6 0.8 po/g 1
T8 2T8C 4/8/2002 TNT 99.0 0.7 ua/g 1
T5 1T5B DIL | 4/8/2002 RDX 6.0 1.6 Ho/g 2
U6 2UBA 4/10/2002 TNT 32.0 0.7 ua/g 1
U6 2UBA 4/10/2002 RDX 45.2 0.8 Ho/g 1
U6 2U6B 4/10/2002 TNT 78.9 0.7 ua/g 1
R8 2R8A DL | 4/8/2002 TNT 153.6 3.5 Ho/g 5
T8 2T8C DL | 4/8/2002 TNT 444.6 3.5 ug/g 5
U9 2U9A 4/10/2002 RDX 2174 0.8 po/g 1
V7 3vV7B 4/10/2002 RDX 38.7 4 pg/g 5
V7 3v7C 4/10/2002 RDX 49.1 8 po/g 10
P9 2P9B 4/9/2002 RDX 434.0 8 pg/g 10
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FIELD LABORATORY QC DILUTION RESULTS

TNT WASHOUT FACILITY (SWMU 10)

Sample Sample DV Reason Dilution

Location Sample ID Date Parameter Amount RL Unit Flags Code Factor
S7 1S7CFD 4/4/2002 TNT 121.6 0.7 | ug/g 1
T5 1T5A Dup | 4/8/2002 RDX 137.7 0.8 | ug/g 1
R8 2R8A FD | 4/8/2002 TNT 104.6 0.7 | ug/g 1
R8 2R8A FD | 4/8/2002 RDX 140.3 0.8 | ug/g 1
T8 2T8CFD | 4/8/2002 TNT 97.2 0.7 | ug/g 1
U9 2U9A Dup | 4/10/2002 RDX 132.4 0.8 | ug/g 1
T8 2T8C FD DL | 4/8/2002 TNT 479.4 35| ug/g 5
V7 3V7B FD | 4/10/2002 RDX 73.2 0.8 | ug/g 1
R8 2R8A FD DL | 4/8/2002 TNT 2339 | 3.5| ugdg 5
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DATACHEM LABORATORY RESULTS
TNT WASHOUT FACILITY (SWMU 10)

Sample Sample Para- Lab Valid. Valid. Dilu- Laboratory
Matrix SAMPLE ID Date meter Analytical Name MB Amount PQL Units Flag Data(a) Flags (a) tion SDG Sample ID
CSO 1E6CLA 03-APR-2002| EXP 1,3,5-TRINITROBENZENE ND 0.10 0.10 | UG/G U 1 TEADO2| 02C00690
CSO 1E6CLA 03-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/G U 1 TEADO02| 02C00690
CSO 1E6CLA 03-APR-2002| EXP 2,4,6-TRINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO02| 02C00690
CSO 1E6CLA 03-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/IG U 1 TEADO02| 02C00690
CSO 1E6CLA 03-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO2| 02C00690
CSO 1E6CLA 03-APR-2002 EXP [ 2-AMINO-4,6-DINITROTOLUENE | ND 0.20 0.20 | UG/IG U 1 TEADO02| 02C00690
CSO 1E6CLA 03-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO02| 02C00690
CSO 1E6CLA 03-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO02| 02C00690
CSO 1E6CLA 03-APR-2002| EXP | 4-AMINO-2,6-DINITROTOLUENE [ ND 0.20 0.20 | UG/G U 1 TEADO2| 02C00690
CSO 1E6CLA 03-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO02| 02C00690
CSO 1E6CLA 03-APR-2002| EXP HMX 0.616 | 0.20 [ UG/G 1 TEADO02| 02C00690
CSO 1E6CLA 03-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/IG U 1 TEADO02| 02C00690
CSO 1E6CLA 03-APR-2002| EXP RDX ND 0.20 0.20 | UG/G U 1 TEADO2| 02C00690
CSO 1E6CLA 03-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/IG U 1 TEADO02| 02C00690
CSO 1H4BLA 08-APR-2002| EXP 1,3,5-TRINITROBENZENE ND 0.10 0.10 | UG/G U N 1 TEADO4| 02C00734
CSO 1H4BLA 08-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/G U N 1 TEADO4| 02C00734
CSO 1H4BLA 08-APR-2002| EXP 2,4,6-TRINITROTOLUENE ND 0.20 0.20 | UG/G U N 1 TEADO4| 02C00734
CSO 1H4BLA 08-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/G U N 1 TEADO4| 02C00734
CSO 1H4BLA 08-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U N 1 TEADO4| 02C00734
CSO 1H4BLA 08-APR-2002 EXP [ 2-AMINO-4,6-DINITROTOLUENE | ND 0.20 0.20 | UG/IG U N 1 TEADO4| 02C00734
CSO 1H4BLA 08-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U N 1 TEADO4| 02C00734
CSO 1H4BLA 08-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U N 1 TEADO4| 02C00734
CSO 1H4BLA 08-APR-2002| EXP [ 4-AMINO-2,6-DINITROTOLUENE | ND 0.20 0.20 | UG/G U N 1 TEADO4| 02C00734
CSO 1H4BLA 08-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U N 1 TEADO4| 02C00734
CSO 1H4BLA 08-APR-2002| EXP HMX 0.243 | 0.20 | UG/G N J, g 1 TEADO4| 02C00734
CSO 1H4BLA 08-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/IG U N 1 TEADO4| 02C00734
CSO 1H4BLA 08-APR-2002| EXP RDX 0.211 | 0.20 | UG/G N J,g 1 TEADO4| 02C00734
CSO 1H4BLA 08-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/IG U N 1 TEADO4| 02C00734
CSO 1H5CLA 04-APR-2002| EXP 1,3,5-TRINITROBENZENE 0.423 | 0.10 | UG/G 1 TEADO3| 02C00700
CSO 1H5CLA 04-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/IG U 1 TEADO03| 02C00700
CSO 1H5CLA 04-APR-2002| EXP 2,4,6-TRINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00700
CSO 1H5CLA 04-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/IG U 1 TEADO03| 02C00700
CSO 1H5CLA 04-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00700
CSO 1H5CLA 04-APR-2002 EXP [ 2-AMINO-4,6-DINITROTOLUENE | ND 0.20 0.20 | UG/IG U 1 TEADO3| 02C00700
CSO 1H5CLA 04-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO3| 02C00700
CSO 1H5CLA 04-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO03| 02C00700
CSO 1H5CLA 04-APR-2002 EXP [ 4-AMINO-2,6-DINITROTOLUENE | ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00700
CSO 1H5CLA 04-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO03| 02C00700
CSO 1H5CLA 04-APR-2002| EXP HMX 0.207 | 0.20 | UG/G 1 TEADO3| 02C00700
CSO 1H5CLA 04-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/IG U 1 TEADO3| 02C00700
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DATACHEM LABORATORY RESULTS
TNT WASHOUT FACILITY (SWMU 10)

Sample Sample Para- Lab Valid. Valid. Dilu- Laboratory
Matrix SAMPLE ID Date meter Analytical Name MB Amount PQL Units Flag Data(a) Flags (a) tion SDG Sample ID
CSO 1H5CLA 04-APR-2002| EXP RDX ND 0.20 0.20 | UG/G U 1 TEADOQ3| 02C00700
CSO 1H5CLA 04-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/IG U 1 TEADO03| 02C00700
CSO 118CLA 04-APR-2002| EXP 1,3,5-TRINITROBENZENE 5.90 0.10 | UG/G 1 TEADO3| 02C00701
CSO 118CLA 04-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/IG U 1 TEADO03| 02C00701
CSO 118CLA 04-APR-2002| EXP 2,4,6-TRINITROTOLUENE 0.846 | 0.20 [ UG/G 1 TEADO03| 02C00701
CSO 118CLA 04-APR-2002| EXP 2,4-DINITROTOLUENE TR [ 0.166 | 0.20 | UG/G J 1 TEADO03| 02C00701
CSO 118CLA 04-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00701
CSO 118CLA 04-APR-2002 EXP [ 2-AMINO-4,6-DINITROTOLUENE | ND 0.20 0.20 | UG/G U 1 TEADO03| 02C00701
CSO 118CLA 04-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO3| 02C00701
CSO 118CLA 04-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO03| 02C00701
CSO 118CLA 04-APR-2002| EXP | 4-AMINO-2,6-DINITROTOLUENE [ ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00701
CSO 118CLA 04-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO03| 02C00701
CSO 118CLA 04-APR-2002| EXP HMX 0.559 | 0.20 | UG/G 1 TEADO03| 02C00701
CSO 118CLA 04-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/G U 1 TEADO03| 02C00701
CSO 118CLA 04-APR-2002| EXP RDX 0.597 | 0.20 | UG/G 1 TEADO03| 02C00701
CSO 118CLA 04-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/IG U 1 TEADO03| 02C00701
CSO 1K6CLA 04-APR-2002| EXP 1,3,5-TRINITROBENZENE 2.89 0.10 | UG/G 1 TEADO3| 02C00702
CSO 1K6CLA 04-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/IG U 1 TEADO03| 02C00702
CSO 1K6CLA 04-APR-2002| EXP 2,4,6-TRINITROTOLUENE 0.940 | 0.20 | UG/G 1 TEADO3| 02C00702
CSO 1K6CLA 04-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/IG U 1 TEADO03| 02C00702
CSO 1K6CLA 04-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00702
CSO 1K6CLA 04-APR-2002 EXP [ 2-AMINO-4,6-DINITROTOLUENE | ND 0.20 0.20 | UG/IG U 1 TEADO03| 02C00702
CSO 1K6CLA 04-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO3| 02C00702
CSO 1K6CLA 04-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO03| 02C00702
CSO 1K6CLA 04-APR-2002 EXP [ 4-AMINO-2,6-DINITROTOLUENE | ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00702
CSO 1K6CLA 04-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO03| 02C00702
CSO 1K6CLA 04-APR-2002| EXP HMX 0.535 | 0.20 | UG/G 1 TEADO3| 02C00702
CSO 1K6CLA 04-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/IG U 1 TEADO3| 02C00702
CSO 1K6CLA 04-APR-2002| EXP RDX 2.20 0.20 | UG/G 1 TEADO3| 02C00702
CSO 1K6CLA 04-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00702
CSO 1N7CLA 04-APR-2002| EXP 1,3,5-TRINITROBENZENE 9.40 0.10 | UG/G 1 TEADO3| 02C00703
CSO 1N7CLA 04-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/IG U 1 TEADO03| 02C00703
CSO 1N7CLA 04-APR-2002| EXP 2,4,6-TRINITROTOLUENE 1.90 0.20 | UG/G 1 TEADO3| 02C00703
CSO 1N7CLA 04-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/IG U 1 TEADO03| 02C00703
CSO 1N7CLA 04-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00703
CSO 1N7CLA 04-APR-2002 EXP [ 2-AMINO-4,6-DINITROTOLUENE | ND 0.20 0.20 | UG/IG U 1 TEADO3| 02C00703
CSO 1N7CLA 04-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO3| 02C00703
CSO 1N7CLA 04-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO03| 02C00703
CSO 1IN7CLA 04-APR-2002 EXP [ 4-AMINO-2,6-DINITROTOLUENE | ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00703
CSO 1N7CLA 04-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO03| 02C00703
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DATACHEM LABORATORY RESULTS
TNT WASHOUT FACILITY (SWMU 10)

Sample Sample Para- Lab Valid. Valid. Dilu- Laboratory
Matrix SAMPLE ID Date meter Analytical Name MB Amount PQL Units Flag Data(a) Flags (a) tion SDG Sample ID
CSO 1N7CLA 04-APR-2002| EXP HMX 1.23 0.20 | UG/G 1 TEADO3| 02C00703
CSO 1N7CLA 04-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/IG U 1 TEADO3| 02C00703
CSO 1N7CLA 04-APR-2002| EXP RDX 3.70 0.20 | UG/G 1 TEADOQ3| 02C00703
CSO 1N7CLA 04-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/IG U 1 TEADO03| 02C00703
CSO 1P3CLA 03-APR-2002| EXP 1,3,5-TRINITROBENZENE 1.30 0.10 | UG/G 1 TEADO02| 02C00691
CSO 1P3CLA 03-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/IG U 1 TEADO02| 02C00691
CSO 1P3CLA 03-APR-2002| EXP 2,4,6-TRINITROTOLUENE 0.228 | 0.20 [ UG/G 1 TEADO02| 02C00691
CSO 1P3CLA 03-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO02| 02C00691
CSO 1P3CLA 03-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO02| 02C00691
CSO 1P3CLA 03-APR-2002 EXP [ 2-AMINO-4,6-DINITROTOLUENE | ND 0.20 0.20 | UG/IG U 1 TEADO02| 02C00691
CSO 1P3CLA 03-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO02| 02C00691
CSO 1P3CLA 03-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO02| 02C00691
CSO 1P3CLA 03-APR-2002 EXP [ 4-AMINO-2,6-DINITROTOLUENE | ND 0.20 0.20 | UG/G U 1 TEAD02| 02C00691
CSO 1P3CLA 03-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO02| 02C00691
CSO 1P3CLA 03-APR-2002| EXP HMX 0.215 | 0.20 | UG/G 1 TEAD02| 02C00691
CSO 1P3CLA 03-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/IG U 1 TEADO02| 02C00691
CSO 1P3CLA 03-APR-2002| EXP RDX ND 0.20 0.20 | UG/G U 1 TEAD02| 02C00691
CSO 1P3CLA 03-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/IG U 1 TEADO02| 02C00691
CSO 1S7CLA 04-APR-2002| EXP 1,3,5-TRINITROBENZENE 25.9 0.10 | UG/G 1 TEADO3| 02C00704
CSO 1S7CLA 04-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/IG U 1 TEADO03| 02C00704
CSO 1S7CLA 04-APR-2002| EXP 2,4,6-TRINITROTOLUENE 93.1 0.20 | UG/G 1 TEADO3| 02C00704
CSO 1S7CLA 04-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/IG U 1 TEADO03| 02C00704
CSO 1S7CLA 04-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00704
CSO 1S7CLA 04-APR-2002| EXP [ 2-AMINO-4,6-DINITROTOLUENE 0.769 | 0.20 | UG/G 1 TEADO03| 02C00704
CSO 1S7CLA 04-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO3| 02C00704
CSO 1S7CLA 04-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO03| 02C00704
CSO 1S7CLA 04-APR-2002| EXP [ 4-AMINO-2,6-DINITROTOLUENE 6.32 0.20 | UG/G 1 TEADO3| 02C00704
CSO 1S7CLA 04-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO3| 02C00704
CSO 1S7CLA 04-APR-2002| EXP HMX 0.579 | 0.20 | UG/G 1 TEADO3| 02C00704
CSO 1S7CLA 04-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/IG U 1 TEADO3| 02C00704
CSO 1S7CLA 04-APR-2002| EXP RDX 2.19 0.20 | UG/G 1 TEADO3| 02C00704
CSO 1S7CLA 04-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/IG U 1 TEADO03| 02C00704
CSO 1T5CLA 08-APR-2002| EXP 1,3,5-TRINITROBENZENE 4.97 0.10 | UG/G N J, g 1 TEADO4| 02C00733
CSO 1T5CLA 08-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/IG U N 1 TEADO4| 02C00733
CSO 1T5CLA 08-APR-2002| EXP 2,4,6-TRINITROTOLUENE 0.869 | 0.20 | UG/G N J, g 1 TEADO4| 02C00733
CSO 1T5CLA 08-APR-2002| EXP 2,4-DINITROTOLUENE TR [ 0.148 | 0.20 | UG/G J N J, g 1 TEADO4| 02C00733
CSO 1T5CLA 08-APR-2002| EXP 2,6-DINITROTOLUENE TR [ 0.177 | 0.20 | UG/G J N 1 TEADO4| 02C00733
CSO 1T5CLA 08-APR-2002 EXP [ 2-AMINO-4,6-DINITROTOLUENE | ND 0.20 0.20 | UG/IG U N 1 TEADO4| 02C00733
CSO 1T5CLA 08-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U N 1 TEADO4| 02C00733
CSO 1T5CLA 08-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U N 1 TEADO4| 02C00733
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DATACHEM LABORATORY RESULTS
TNT WASHOUT FACILITY (SWMU 10)

Sample Sample Para- Lab Valid. Valid. Dilu- Laboratory
Matrix SAMPLE ID Date meter Analytical Name MB Amount PQL Units Flag Data(a) Flags (a) tion SDG Sample ID
CSO 1T5CLA 08-APR-2002| EXP | 4-AMINO-2,6-DINITROTOLUENE [ ND 0.20 0.20 | UG/G U N 1 TEADO4| 02C00733
CSO 1T5CLA 08-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U N 1 TEADO4| 02C00733
CSO 1T5CLA 08-APR-2002| EXP HMX 0.379 | 0.20 [ UG/G N J,g 1 TEADO4| 02C00733
CSO 1T5CLA 08-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/IG U N 1 TEADO4| 02C00733
CSO 1T5CLA 08-APR-2002| EXP RDX 1.05 0.20 | UG/G N J,g 1 TEADO4| 02C00733
CSO 1T5CLA 08-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/IG U N 1 TEADO4| 02C00733
CSO 2J7BLA 08-APR-2002| EXP 1,3,5-TRINITROBENZENE ND 0.10 0.10 | UG/G U N 1 TEADO4| 02C00735
CSO 2J7BLA 08-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/G U N 1 TEADO4| 02C00735
CSO 2J7BLA 08-APR-2002| EXP 2,4,6-TRINITROTOLUENE ND 0.20 0.20 | UG/G U N 1 TEADO4| 02C00735
CSO 2J7BLA 08-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/G U N 1 TEADO4| 02C00735
CSO 2J7BLA 08-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U N 1 TEADO4| 02C00735
CSO 2J7BLA 08-APR-2002 EXP [ 2-AMINO-4,6-DINITROTOLUENE | ND 0.20 0.20 | UG/IG U N 1 TEADO4| 02C00735
CSO 2J7BLA 08-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U N 1 TEADO4| 02C00735
CSO 2J7BLA 08-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U N 1 TEADO4| 02C00735
CSO 2J7BLA 08-APR-2002| EXP [ 4-AMINO-2,6-DINITROTOLUENE | ND 0.20 0.20 | UG/G U N 1 TEADO4| 02C00735
CSO 2J7BLA 08-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U N 1 TEADO4| 02C00735
CSO 2J7BLA 08-APR-2002| EXP HMX 1.63 0.20 | UG/G N J,g 1 TEADO4| 02C00735
CSO 2J7BLA 08-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/IG U N 1 TEADO4| 02C00735
CSO 2J7BLA 08-APR-2002| EXP RDX 20.5 0.20 | UG/G N 1 TEADO4| 02C00735
CSO 2J7BLA 08-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/IG U N 1 TEADO4| 02C00735
CSO 2R8ALA 08-APR-2002| EXP 1,3,5-TRINITROBENZENE 8.44 0.10 | UG/G N 1 TEADO4| 02C00736
CSO 2R8ALA 08-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/IG U N 1 TEADO4| 02C00736
CSO 2R8ALA 08-APR-2002| EXP 2,4,6-TRINITROTOLUENE 170 1.00 | UG/G N 5 |TEADO4| 02C00736
CSO 2R8ALA 08-APR-2002| EXP 2,4-DINITROTOLUENE TR [ 0.155 | 0.20 | UG/G J N J,g 1 TEADO4| 02C00736
CSO 2R8ALA 08-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U N 1 TEADO4| 02C00736
CSO 2R8ALA 08-APR-2002| EXP [ 2-AMINO-4,6-DINITROTOLUENE 0.750 | 0.20 | UG/G N J,g 1 TEADO4| 02C00736
CSO 2R8ALA 08-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U N 1 TEADO4| 02C00736
CSO 2R8ALA 08-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U N 1 TEADO4| 02C00736
CSO 2R8ALA 08-APR-2002| EXP [ 4-AMINO-2,6-DINITROTOLUENE 0.678 | 0.20 | UG/G N J,g 1 TEADO4| 02C00736
CSO 2R8ALA 08-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U N 1 TEADO4| 02C00736
CSO 2R8ALA 08-APR-2002| EXP HMX 32.0 0.20 | UG/G N 1 TEADO4| 02C00736
CSO 2R8ALA 08-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/IG U N 1 TEADO4| 02C00736
CSO 2R8ALA 08-APR-2002| EXP RDX 522 1.00 | UG/G N 5 |TEADO4| 02C00736
CSO 2R8ALA 08-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/IG U N 1 TEADO4| 02C00736
CSO 2T8CLA 08-APR-2002| EXP 1,3,5-TRINITROBENZENE 14.7 0.10 | UG/G N J,s 1 TEADO4| 02C00737
CSO 2T8CLA 08-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/IG U N ud,s 1 TEADO4| 02C00737
CSO 2T8CLA 08-APR-2002| EXP 2,4,6-TRINITROTOLUENE 370 1.00 | UG/G N J,s 5 |TEADO4| 02C00737
CSO 2T8CLA 08-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/IG U N ud,s 1 TEADO4| 02C00737
CSO 2T8CLA 08-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U N ud,s 1 TEADO4| 02C00737
CSO 2T8CLA 08-APR-2002| EXP [ 2-AMINO-4,6-DINITROTOLUENE | TR | 0.190 | 0.20 [ UG/G J N J,s 1 TEADO4| 02C00737
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DATACHEM LABORATORY RESULTS
TNT WASHOUT FACILITY (SWMU 10)

Sample Sample Para- Lab Valid. Valid. Dilu- Laboratory
Matrix SAMPLE ID Date meter Analytical Name MB Amount PQL Units Flag Data(a) Flags (a) tion SDG Sample ID
CSO 2T8CLA 08-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U N ud,s 1 TEADO4| 02C00737
CSO 2T8CLA 08-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U N ud,s 1 TEADO4| 02C00737
CSO 2T8CLA 08-APR-2002| EXP | 4-AMINO-2,6-DINITROTOLUENE [ ND 0.20 0.20 | UG/G U N ud,s 1 TEADO4| 02C00737
CSO 2T8CLA 08-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U N ud,s 1 TEADO4| 02C00737
CSO 2T8CLA 08-APR-2002| EXP HMX 0.543 | 0.20 [ UG/G N J,s 1 TEADO4| 02C00737
CSO 2T8CLA 08-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/G U N ud,s 1 TEADO4| 02C00737
CSO 2T8CLA 08-APR-2002| EXP RDX 2.23 0.20 | UG/G N J,s 1 TEADO4| 02C00737
CSO 2T8CLA 08-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/IG U N ud,s 1 TEADO4| 02C00737
CSO 2U4BLA 10-APR-2002| EXP 1,3,5-TRINITROBENZENE ND 0.10 0.10 | UG/G U 1 TEADOQO5| 02C00787
CSO 2U4BLA 10-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/G U 1 TEADO5| 02C00787
CSO 2U4BLA 10-APR-2002| EXP 2,4,6-TRINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADOQO5| 02C00787
CSO 2U4BLA 10-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00787
CSO 2U4BLA 10-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00787
CSO 2U4BLA 10-APR-2002| EXP | 2-AMINO-4,6-DINITROTOLUENE | ND 0.20 0.20 | UG/IG U 1 TEADO5| 02C00787
CSO 2U4BLA 10-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO5| 02C00787
CSO 2U4BLA 10-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO5| 02C00787
CSO 2U4BLA 10-APR-2002| EXP [ 4-AMINO-2,6-DINITROTOLUENE | ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00787
CSO 2U4BLA 10-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO5| 02C00787
CSO 2U4BLA 10-APR-2002| EXP HMX 0.517 | 0.20 | UG/G 1 TEADO5| 02C00787
CSO 2U4BLA 10-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/IG U 1 TEADO5| 02C00787
CSO 2U4BLA 10-APR-2002| EXP RDX ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00787
CSO 2U4BLA 10-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00787
CSO 2U4BLA 10-APR-2002| MISC MOISTURE 8.6 Y% 1 TEADOQO5| 02C00787
CSO 3A9ALA 10-APR-2002| EXP 1,3,5-TRINITROBENZENE ND 0.10 0.10 | UG/IG U 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/G U 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| EXP 2,4,6-TRINITROTOLUENE ND 0.20 0.20 | UG/IG U 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| EXP | 2-AMINO-4,6-DINITROTOLUENE | TR [ 0.0747 | 0.20 | UG/G J 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| EXP | 4-AMINO-2,6-DINITROTOLUENE | ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| EXP HMX TR [ 0.184 | 0.20 | UG/G J 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| EXP RDX ND 0.20 0.20 | UG/IG U 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00789
CSO 3A9ALA 10-APR-2002| MISC MOISTURE 5.2 % 1 TEADO5| 02C00789
CSO 3010BLA | 10-APR-2002| EXP 1,3,5-TRINITROBENZENE ND 0.10 0.10 | UG/G U 1 TEADO5| 02C00788
CSO 3010BLA | 10-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/G U 1 TEADO5| 02C00788
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CSO 3010BLA [ 10-APR-2002| EXP 2,4,6-TRINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADOQO5| 02C00788
CSO 3010BLA |10-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00788
CSO 3010BLA [ 10-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADOQO5| 02C00788
CSO 3010BLA |10-APR-2002| EXP | 2-AMINO-4,6-DINITROTOLUENE | ND 0.20 0.20 | UG/IG U 1 TEADO5| 02C00788
CSO 3010BLA [ 10-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADOQO5| 02C00788
CSO 3010BLA |10-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO5| 02C00788
CSO 3010BLA | 10-APR-2002| EXP | 4-AMINO-2,6-DINITROTOLUENE | ND 0.20 0.20 | UG/G U 1 TEADOQO5| 02C00788
CSO 3010BLA | 10-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO5| 02C00788
CSO 3010BLA [ 10-APR-2002| EXP HMX ND 0.20 0.20 | UG/G U 1 TEADOQO5| 02C00788
CSO 3010BLA | 10-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/IG U 1 TEADO5| 02C00788
CSO 3010BLA [ 10-APR-2002| EXP RDX ND 0.20 0.20 | UG/G U 1 TEADOQO5| 02C00788
CSO 3010BLA | 10-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/IG U 1 TEADO5| 02C00788
CSO 3010BLA | 10-APR-2002| MISC MOISTURE 7.8 % 1 TEADO5| 02C00788
CSO 3V7BLA 10-APR-2002| EXP 1,3,5-TRINITROBENZENE 10.5 0.10 | UG/G 1 TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| EXP 1,3-DINITROBENZENE 0.252 | 0.10 | UG/G 1 TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| EXP 2,4,6-TRINITROTOLUENE 3.84 0.20 | UG/IG 1 TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| EXP 2,4-DINITROTOLUENE TR [ 0.109 | 0.20 | UG/G J 1 TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| EXP 2,6-DINITROTOLUENE TR [ 0.124 | 0.20 | UG/G J 1 TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| EXP | 2-AMINO-4,6-DINITROTOLUENE | TR [ 0.130 | 0.20 | UG/G J 1 TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| EXP | 4-AMINO-2,6-DINITROTOLUENE | ND 0.20 0.20 | UG/IG U 1 TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| EXP HMX 4.81 0.20 | UG/IG 1 TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| EXP RDX 203 1.00 | UG/IG 5 |TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00790
CSO 3V7BLA 10-APR-2002| MISC MOISTURE 6.9 % 1 TEADO5| 02C00790
CSO 4X6BLA 10-APR-2002| EXP 1,3,5-TRINITROBENZENE ND 0.10 0.10 | UG/G U 1 TEADO5| 02C00791
CSO 4X6BLA 10-APR-2002| EXP 1,3-DINITROBENZENE TR [ 0.0617 | 0.10 | UG/G J 1 TEADO5| 02C00791
CSO 4X6BLA 10-APR-2002| EXP 2,4,6-TRINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00791
CSO 4X6BLA 10-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/IG U 1 TEADO5| 02C00791
CSO 4X6BLA 10-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00791
CSO 4X6BLA 10-APR-2002| EXP | 2-AMINO-4,6-DINITROTOLUENE | ND 0.20 0.20 | UG/IG U 1 TEADO5| 02C00791
CSO 4X6BLA 10-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO5| 02C00791
CSO 4X6BLA 10-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO5| 02C00791
CSO 4X6BLA 10-APR-2002| EXP | 4-AMINO-2,6-DINITROTOLUENE | ND 0.20 0.20 | UG/G U 1 TEADO5| 02C00791
CSO 4X6BLA 10-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/IG U 1 TEADO5| 02C00791
CSO 4X6BLA 10-APR-2002| EXP HMX TR [ 0.185 | 0.20 | UG/G J 1 TEADO5| 02C00791
CSO 4X6BLA 10-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/IG U 1 TEADO5| 02C00791
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CSO 4X6BLA 10-APR-2002| EXP RDX TR [ 0.164 | 0.20 | UG/G J 1 TEADO5| 02C00791
CSO 4X6BLA 10-APR-2002| EXP TETRYL ND 0.20 0.20 [ UG/G U 1 TEADO5| 02C00791
CSO 4X6BLA 10-APR-2002| MISC MOISTURE 8.1 % 1 TEADO5| 02C00791
(a) Data results validated by URS have checkmark in the Validation Data column.
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DATACHEM LABORATORY QC RESULTS

TNT WASHOUT FACILITY (SMWU 10)

Sample Sample Para- Lab Valid. Valid. Dilu- Laboratory
Matrix SAMPLE ID Date meter Analytical Name MB Amount PQL Units Flag Data(a) Flags (a) tion SDG Sample ID
cQcC SOURCE 1 | 03-APR-2002| EXP 1,3,5-TRINITROBENZENE ND 0.13 0.13 [ UG/L U 1 TEADO1| 02C00689
cQcC SOURCE 1 | 03-APR-2002| EXP 1,3-DINITROBENZENE ND 0.13 0.13 [ UG/L U 1 TEADO1| 02C00689
cQcC SOURCE 1 | 03-APR-2002| EXP 2,4,6-TRINITROTOLUENE ND 0.26 0.26 [ UG/L U 1 TEADO1| 02C00689
cQcC SOURCE 1 | 03-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.13 0.13 [ UG/L U 1 TEADO1| 02C00689
cQcC SOURCE 1 | 03-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.26 0.26 [ UG/L U 1 TEADO1| 02C00689
cQcC SOURCE 1 | 03-APR-2002| EXP 2-AMINO-4,6-DINITROTOLUENE | ND 0.26 0.26 [ UG/L U 1 TEADO1| 02C00689
cQcC SOURCE 1 | 03-APR-2002| EXP 2-NITROTOLUENE ND 0.52 0.52 [ UG/L U 1 TEADO1| 02C00689
cQcC SOURCE 1 | 03-APR-2002| EXP 3-NITROTOLUENE ND 0.52 0.52 [ UG/L U 1 TEADO1| 02C00689
cQcC SOURCE 1 | 03-APR-2002| EXP 4-AMINO-2,6-DINITROTOLUENE | ND 0.26 0.26 [ UG/L U 1 TEADO1| 02C00689
cQcC SOURCE 1 | 03-APR-2002| EXP 4-NITROTOLUENE ND 0.52 0.52 [ UG/L U 1 TEADO1| 02C00689
cQcC SOURCE 1 | 03-APR-2002| EXP HMX ND 0.26 0.26 | UG/L U 1 TEADO1| 02C00689
cQcC SOURCE 1 | 03-APR-2002| EXP NITROBENZENE ND 0.26 0.26 | UG/L U 1 TEADO1| 02C00689
cQcC SOURCE 1 | 03-APR-2002| EXP RDX ND 0.26 0.26 | UG/L U 1 TEADO1| 02C00689
cQcC SOURCE 1 | 03-APR-2002| EXP TETRYL ND 0.26 0.26 [ UG/L U 1 TEADO1| 02C00689
cQcC 1EB 04-APR-2002| EXP 1,3,5-TRINITROBENZENE ND 0.13 0.13 [ UG/L U 1 TEADO3| 02C00699
cQcC 1EB 04-APR-2002| EXP 1,3-DINITROBENZENE ND 0.13 0.13 [ UG/L U 1 TEADO3| 02C00699
cQcC 1EB 04-APR-2002| EXP 2,4,6-TRINITROTOLUENE ND 0.26 0.26 | UG/L U 1 TEADO3| 02C00699
cQcC 1EB 04-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.13 0.13 [ UG/L U 1 TEADO3| 02C00699
cQcC 1EB 04-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.26 0.26 [ UG/L U 1 TEADO3| 02C00699
cQcC 1EB 04-APR-2002| EXP 2-AMINO-4,6-DINITROTOLUENE | ND 0.26 0.26 | UG/L U 1 TEADO3| 02C00699
cQcC 1EB 04-APR-2002| EXP 2-NITROTOLUENE ND 0.52 0.52 [ UG/L U 1 TEADO3| 02C00699
cQcC 1EB 04-APR-2002| EXP 3-NITROTOLUENE ND 0.52 0.52 [ UG/L U 1 TEADO3| 02C00699
cQcC 1EB 04-APR-2002| EXP 4-AMINO-2,6-DINITROTOLUENE | ND 0.26 0.26 | UG/L U 1 TEADO3| 02C00699
cQcC 1EB 04-APR-2002| EXP 4-NITROTOLUENE ND 0.52 0.52 [ UG/L U 1 TEADO3| 02C00699
cQcC 1EB 04-APR-2002| EXP HMX ND 0.26 0.26 [ UG/L U 1 TEADO3| 02C00699
cQcC 1EB 04-APR-2002| EXP NITROBENZENE ND 0.26 0.26 | UG/L U 1 TEADO3| 02C00699
cQcC 1EB 04-APR-2002| EXP RDX TR 0.229 0.26 [ UG/L J 1 TEADO3| 02C00699
cQcC 1EB 04-APR-2002| EXP TETRYL ND 0.26 0.26 [ UG/L U 1 TEADO3| 02C00699
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DATACHEM LABORATORY QC RESULTS

TNT WASHOUT FACILITY (SMWU 10)

Sample Sample Para- Lab Valid. Valid. Dilu- Laboratory
Matrix SAMPLE ID Date meter Analytical Name MB Amount PQL Units Flag Data(a) Flags (a) tion SDG Sample ID
cQcC 2EB 08-APR-2002| EXP 1,3,5-TRINITROBENZENE ND 0.13 0.13 [ UG/L U 1 TEADO4| 02C00732
cQcC 2EB 08-APR-2002| EXP 1,3-DINITROBENZENE ND 0.13 0.13 [ UG/L U 1 TEADO4| 02C00732
cQcC 2EB 08-APR-2002| EXP 2,4,6-TRINITROTOLUENE TR [ 0.0954 | 0.26 | UG/L J 1 TEADO4| 02C00732
cQcC 2EB 08-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.13 0.13 [ UG/L U 1 TEADO4| 02C00732
cQcC 2EB 08-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.26 0.26 [ UG/L U 1 TEADO4| 02C00732
cQcC 2EB 08-APR-2002| EXP 2-AMINO-4,6-DINITROTOLUENE | ND 0.26 0.26 [ UG/L U 1 TEADO4| 02C00732
cQcC 2EB 08-APR-2002| EXP 2-NITROTOLUENE ND 0.52 0.52 [ UG/L U 1 TEADO4| 02C00732
cQcC 2EB 08-APR-2002| EXP 3-NITROTOLUENE ND 0.52 0.52 [ UG/L U 1 TEADO4| 02C00732
cQcC 2EB 08-APR-2002| EXP 4-AMINO-2,6-DINITROTOLUENE | ND 0.26 0.26 | UG/L U 1 TEADO4| 02C00732
cQcC 2EB 08-APR-2002| EXP 4-NITROTOLUENE ND 0.52 0.52 [ UG/L U 1 TEADO4| 02C00732
cQcC 2EB 08-APR-2002| EXP HMX ND 0.26 0.26 [ UG/L U 1 TEADO4| 02C00732
cQcC 2EB 08-APR-2002| EXP NITROBENZENE ND 0.26 0.26 | UG/L U 1 TEADO4| 02C00732
cQcC 2EB 08-APR-2002| EXP RDX ND 0.26 0.26 | UG/L U 1 TEADO4| 02C00732
cQcC 2EB 08-APR-2002| EXP TETRYL ND 0.26 0.26 | UG/L U 1 TEADO4| 02C00732
cQcC 3EB 10-APR-2002| EXP 1,3,5-TRINITROBENZENE ND 0.13 0.13 [ UG/L U 1 TEADO5| 02C00793
cQcC 3EB 10-APR-2002| EXP 1,3-DINITROBENZENE ND 0.13 0.13 [ UG/L U 1 TEADO5| 02C00793
cQcC 3EB 10-APR-2002| EXP 2,4,6-TRINITROTOLUENE ND 0.26 0.26 | UG/L U 1 TEADO5| 02C00793
cQcC 3EB 10-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.13 0.13 [ UG/L U 1 TEADO5| 02C00793
cQcC 3EB 10-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.26 0.26 [ UG/L U 1 TEADO5| 02C00793
cQcC 3EB 10-APR-2002| EXP 2-AMINO-4,6-DINITROTOLUENE | ND 0.26 0.26 | UG/L U 1 TEADO5| 02C00793
cQcC 3EB 10-APR-2002| EXP 2-NITROTOLUENE ND 0.52 0.52 [ UG/L U 1 TEADO5| 02C00793
cQcC 3EB 10-APR-2002| EXP 3-NITROTOLUENE ND 0.52 0.52 [ UG/L U 1 TEADO5| 02C00793
cQcC 3EB 10-APR-2002| EXP 4-AMINO-2,6-DINITROTOLUENE | ND 0.26 0.26 | UG/L U 1 TEADO5| 02C00793
cQcC 3EB 10-APR-2002| EXP 4-NITROTOLUENE ND 0.52 0.52 [ UG/L U 1 TEADO5| 02C00793
cQcC 3EB 10-APR-2002| EXP HMX ND 0.26 0.26 [ UG/L U 1 TEADO5| 02C00793
cQcC 3EB 10-APR-2002| EXP NITROBENZENE ND 0.26 0.26 | UG/L U 1 TEADO5| 02C00793
cQcC 3EB 10-APR-2002| EXP RDX ND 0.26 0.26 | UG/L U 1 TEADO5| 02C00793
cQcC 3EB 10-APR-2002| EXP TETRYL ND 0.26 0.26 [ UG/L U 1 TEADO5| 02C00793
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DATACHEM LABORATORY QC RESULTS

TNT WASHOUT FACILITY (SMWU 10)

Sample Sample Para- Lab Valid. Valid. Dilu- Laboratory
Matrix SAMPLE ID Date meter Analytical Name MB Amount PQL Units Flag Data(a) Flags (a) tion SDG Sample ID
CSO 1S7CLD 04-APR-2002| EXP 1,3,5-TRINITROBENZENE 12.8 0.10 | UG/G 1 TEADO3| 02C00705
CSO 1S7CLD 04-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/G U 1 TEADO3| 02C00705
CSO 1S7CLD 04-APR-2002| EXP 2,4,6-TRINITROTOLUENE 68.0 0.20 | UG/G 1 TEADO3| 02C00705
CSO 1S7CLD 04-APR-2002| EXP 2,4-DINITROTOLUENE 0.200 0.20 | UG/G J 1 TEADO3| 02C00705
CSO 1S7CLD 04-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00705
CSO 1S7CLD 04-APR-2002| EXP 2-AMINO-4,6-DINITROTOLUENE | TR 0.152 0.20 | UG/G J 1 TEADO3| 02C00705
CSO 1S7CLD 04-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO3| 02C00705
CSO 1S7CLD 04-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO3| 02C00705
CSO 1S7CLD 04-APR-2002| EXP 4-AMINO-2,6-DINITROTOLUENE 3.49 0.20 | UG/G 1 TEADO3| 02C00705
CSO 1S7CLD 04-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/G U 1 TEADO3| 02C00705
CSO 1S7CLD 04-APR-2002| EXP HMX 0.349 0.20 | UG/G 1 TEADO3| 02C00705
CSO 1S7CLD 04-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00705
CSO 1S7CLD 04-APR-2002| EXP RDX 1.13 0.20 | UG/G 1 TEADO3| 02C00705
CSO 1S7CLD 04-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/G U 1 TEADO3| 02C00705
CSO 2T8CLD 08-APR-2002| EXP 1,3,5-TRINITROBENZENE 15.0 0.10 | UG/G \ J,s 1 TEADO4| 02C00738
CSO 2T8CLD 08-APR-2002| EXP 1,3-DINITROBENZENE ND 0.10 0.10 | UG/G U \ ud,s 1 TEADO4| 02C00738
CSO 2T8CLD 08-APR-2002| EXP 2,4,6-TRINITROTOLUENE 371 1.00 | UG/G \ J,s 5 |[TEADO4| 02C00738
CSO 2T8CLD 08-APR-2002| EXP 2,4-DINITROTOLUENE ND 0.20 0.20 | UG/G U \ ud,s 1 TEADO4| 02C00738
CSO 2T8CLD 08-APR-2002| EXP 2,6-DINITROTOLUENE ND 0.20 0.20 | UG/G U \ ud,s 1 TEADO4| 02C00738
CSO 2T8CLD 08-APR-2002| EXP 2-AMINO-4,6-DINITROTOLUENE | TR 0.157 0.20 | UG/G J \ J,s 1 TEADO4| 02C00738
CSO 2T8CLD 08-APR-2002| EXP 2-NITROTOLUENE ND 0.40 0.40 | UG/G U \ ud,s 1 TEADO4| 02C00738
CSO 2T8CLD 08-APR-2002| EXP 3-NITROTOLUENE ND 0.40 0.40 | UG/G U \ ud,s 1 TEADO4| 02C00738
CSO 2T8CLD 08-APR-2002| EXP 4-AMINO-2,6-DINITROTOLUENE | ND 0.20 0.20 | UG/G U \ ud,s 1 TEADO4| 02C00738
CSO 2T8CLD 08-APR-2002| EXP 4-NITROTOLUENE ND 0.40 0.40 | UG/G U \ ud,s 1 TEADO4| 02C00738
CSO 2T8CLD 08-APR-2002| EXP HMX 0.566 0.20 | UG/G \ J,s 1 TEADO4| 02C00738
CSO 2T8CLD 08-APR-2002| EXP NITROBENZENE ND 0.20 0.20 | UG/G U \ ud,s 1 TEADO4| 02C00738
CSO 2T8CLD 08-APR-2002| EXP RDX 3.30 0.20 | UG/G \ J,s 1 TEADO4| 02C00738
CSO 2T8CLD 08-APR-2002| EXP TETRYL ND 0.20 0.20 | UG/G U \ ud,s 1 TEADO4| 02C00738

(a) Data results validated by URS have checkmark in the Validation Data column.
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TNT and RDX Dilution Analysis - SWMU10
Tooele Army Deport — UT

4/4/02

2,4,6-TNT results in samples 1P7B, 1P7C, and 1Q6B; and RDX results in samples 1C7A,
1P7C, 1Q6A, and 1Q6C exceeded the test kit specified linear range (30 mg/kg). These
2,4,6-TNT and RDX results were flagged “J,q”. Samples 1Q6C and 1P7C were
originally diluted by a factor of 10 and reanalyzed for RDX by the field laboratory.
Sample 1Q6B was originally diluted by a factor of 50 and reanalyzed for 2,4,6-TNT.
These RDX and 2,4,6-TNT results from re-analysis still exceeded the linear range. These
2,4,6-TNT and RDX results were also flagged “J,q”. These samples were diluted by
factors of 20 (1P7C), 50 (1Q6C), and 500 (1Q6B), re-analyzed again, and results were
within the linear range. These more highly diluted results should be used for data
interpretation. Samples 1Q6A and 1C7A were diluted by factors of 5 (1Q6A) and 10
(1C7A) and re-analyzed for RDX, and, results were within the linear range. These
diluted RDX results should be used for data interpretation. Samples 1P7B and 1P7C
were diluted by a factor of 500 and re-analyzed for TNT, and, results were within the
linear range. These diluted TNT results should be used for data interpretation. The TNT
result in sample 1Q6C was slightly less than the test kit specified linear range at 28
mg/kg. This sample was diluted by a factor of 10 and re-analyzed to verify original TNT
result (at 22.6 mg/kg). Since the original TNT result was higher than the diluted result
and did not exceed the linear range, the original TNT result in sample 1Q6C should be
used for data interpretation.

4/5/02

2.,4,6-TNT results in samples 1N7B, 1Q8B, 157C, and 1S7B; and RDX results in samples
IN7A, 1Q8A, 1Q8B, 1Q8C, 1R5A, 1S7A, and 1K6A exceeded the test kit specified
linear range (30 mg/kg). These 2,4,6-TNT and RDX results were flagged “J,q”. Samples
IN7B (dilution factor of 500) and 1S7B (dilution factor of 50) were originally diluted and
reanalyzed for TNT by the field laboratory. Sample 1Q8B was originally diluted by a
factor of 20 and reanalyzed for RDX. The RDX and 2,4,6-TNT results from re-analysis
indicated that the TNT result in sample 1N7B was over-diluted and other TNT and RDX
results still exceeded the linear range. These 2,4,6-TNT and RDX results were also
flagged “J,q”. The samples were diluted by factors of 50 (IN7B), 100 (1S7B), and 50
(1Q8B), (re-analyzed) and results were within the linear range. These final results should
be used for data interpretation. Samples 1Q8B and 1S7C were diluted by a factor of 100
and re-analyzed for TNT with results that were within the linear range. Those TNT
results should be used for data interpretation. Samples IN7A, 1Q8A, 1Q8C, and 1R5A
were diluted by factors of 2 (IN7A), 5 (1Q8A and 1Q8C), and 10 (1R5A) and re-
analyzed for RDX; and results were within the linear range. Those final RDX results
should be used for data interpretation.
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4/8/02

RDX results in samples 1T5A, 1T5B, 2B8A, and 2M8A exceeded the test kit specified
linear range (30 mg/kg). These RDX results were flagged “J,q”. Sample 1T5B was
diluted by a factor of 2 and reanalyzed for RDX by the field laboratory. The diluted
RDX result was much less than the original result at 6.0 mg/kg (original result is 30.1
mg/kg). Therefore, the original RDX result in sample 1T5B should be used for data
interpretation. Samples 1TSA, 2B8A, and ZM8A were re-extracted and re-analyzed for
RDX with dilutions on 4/11/02. Re-analyzed RDX results in samples 1T5A and 2M8A
should be used for data interpretation. Since the RDX result in sample 2B8A from the re-
analysis was slightly less than the cleanup criteria (31 mg/kg) at 27 mg/kg, in order to be
conservative it is recommended that the original RDX result (37 mg/kg) in sample 2B8A
should be used for data interpretation.

4/9/02

2,4,6-TNT results in samples 2R8A and 2T8C; and RDX results in samples 2R8A, 2R8B,
2P9B, and 2T8A exceeded the test kit specified linear range (30 mg/kg). These 2,4,6-
TNT and RDX results were flagged “J, q”. Samples 2R8A and 2T8C were originally
diluted by a factor of 5 and reanalyzed for TNT on 4/10/02. TNT results from the re-
analysis still exceeded the linear range. These diluted TNT results were also flagged
“J,q”. These samples were diluted by factor of 10 (2R8A) and 50 (2T8C), re-analyzed
again, with results within the linear range. TNT.results from second dilution analysis
should be used for data interpretation. Sample 2P9B was originally diluted by a factor of
10 and reanalyzed for RDX on 4/11/02. The RDX result from the re-analysis still
exceeded the linear range. This diluted RDX result was also flagged “J,q”. This sample
was diluted by a factor of 20, re-analyzed again, with results within the linear range. The
RDX result from the second dilution should be used for data interpretation. Samples
2R8A, 2R8B, and 2T8A were diluted by factors of 2 (2R8B), 5 (2R8A), and 10 (2T8A)
and reanalyzed on 4/11/02. Re-analyzed RDX results from the dilution analysis should
be used for data interpretation.

4/10/02

2,4,6-TNT results in samples 2U6A and 2U6B; and RDX results in samples 2U6A and
2U9A exceeded the test kit specified linear range (30 mg/kg). These 2,4,6-TNT and
RDX results were flagged “J,q”. These samples were diluted and reanalyzed on 4/11/02.
TNT and RDX results from the dilution analysis should be used for data interpretation.
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4/11/02

RDX results in samples 3V7B and 3V7C exceeded the test kit specified linear range (30
mg/kg). These RDX results were flagged “J,q”. These two samples were re-extracted at
reduced sample volume (2 gram) and re-analyzed by the field laboratory. RDX results
from the re-analysis were much less than the original analysis. The original RDX results
are recommended for data interpretation.
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DATA VALIDATION REPORT - Level III Review

SDG No.:__4/4/02 , Fraction:_ TNT & RDX -
Lab: Field Lab - Project Name:__Tooele
Reviewer: RA Date: April 16,2002

This report presents the findings of a review of the referenced data. The report consists of this
summary, a listing of the samples included in the review, copies of data reports with data qualifying
flags applied, supporting documentation, and an explanation of the data qualifying flags employed.
The review performed is based on the USEPA National Functional Guidelines for Data Review
modified to reflect the level of review requested, the specifics of the analytical method employed, and
provisions of the approved project specific QAPP.

Major

Anomalies: None.

Minor
Anomalies: None.

Correctable
Anomalies: None.

Comments: It should be noted that some LCS absorbances were less than the lower control limit
specified in the method for TNT and RDX. The manufacturer, SDI, was contacted and
required to conduct a stability study using the same TNT and RDX standards used in
the field. The study indicated that the standard shipped to the field was degraded. URS
then required SDI to re-certify the standard. Four replicate analyses were performed,
under controlled conditions, of the standard lots in question. The average absorbance
+/- 3 X STDEV was used to establish new control limits for the LCS analyses. All
absorbances were within the newly established window.

Signed: (2, O\'W/}“/CV\/’\/
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Apr-18-82 12:22pm From-SDi DE 302-456-5782 7-337  P.01/01 F-583

DI
=]

Jason Ai

URS Corp.

849 Irternational Drive, Suite 320 —-
Linthizum, MD 21090

Strate zic Diagnostics Incorporated
111 Pencader Drive
Newa 'k, DE 19702

Dear .lason,

Thanl: you for using our Ensys TNT and RDX test kits on your Tooele Project. We truly appreciate doing business
with TJRS, and your office in particular. The Ensys TNT and RDX test kits passed our internal QC and are
functioning properly. SDI has recently run both the Ensys TNT and RDX test kits for the lots that you are using and

shown that the QA/QC standards are resulting in absorbance values lower than indicated in the User’s Guide.

The absorbances that SDI has obtained using a Hach DR2010 for the TNT and RDX standards are:

INT : RDX:
0.291 8.171
£.290 0.150
0.265 0.151
0.27C 0.141

Based upon the the abscrbance values that SDI has provided you, your calculations for the upper control limit and
lower control limit for the test kits are correct.

Sincerely,
Rich Quashne

Southeastern Account Manager
Strategic Diagnostics, Inc,
(800 544-8881 x244

(302" 456-6782 (Fax)

rqua: hne@sdix.com

Straiegic Diagnostics Incorporated, 111 Pencader Dr., Newark, DE 19702 (302) 456-6789, (800) 544-8881
E-131
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/4/102 Extraction Kit ID: 1K1125 10/02
Batch Number: A __Analyst Initial: oA
" | Sample | Solvent | Extract
No. Sample ID Lab ID |Weight (g)| Add (mL)| Color Comment
1 Method Blank A-01 NA 50 ml Clear |Laboratory QC sample
2 Laboratory Control A-02 NA 50 ml Clear |Laboratory QC sample
3 1CSA A-03 10.041 50 ml Clear |4/3/02 8:55
4 1C5A Dup A-04 10.064 50 ml Clear |Lab Dup.
5 1C5B A-05 10.062 S0 ml Clear {4/3/02 8:57
6 1C5C A-06 10.066 50 ml Clear |4/3/02 9:03
7 iC7A A-07 10.028 SOml | L. Yellow |4/3/02 9:20
8 1C7B A-08 10.026 50 mi Clear |[4/3/029:22
9 1C7C A-09 10.058 50 ml Clear [4/3/02 9:25
10 1E6A A-10 | 10.025 50 ml Clear [4/3/02 9:40
11 1E6B A-11 10.022 50 ml Clear [4/3/02 9:42
12 1E6C A-12 10.034 50 ml Clear [4/3/02 9:45
13 1ESA A-13 10.052 50 ml Clear 14/3/02 10:10
14 1E9B A-14 10.020 50 ml Clear {4/3/02 10:12
15 1E9C A-15 10.021 50 mil Clear |4/3/02 10:15
16 1G6A A-16 10.079 50 mi Clear |4/3/02 10:30
17 1G6B A-17 10.039 50 ml Clear [4/3/02 10:32
18 1G6C A-18 10.049 50 ml Orange |[4/3/02 10:35
19 1G8A A-19 10.021 50-ml Clear |4/3/02 11:00
20 1E6CFD A-20 10.042 50 ml Clear |4/3/02945
Note/Comment:

QA officer Review/Initial:

Laboratory Manager ReviewﬂniﬁW

o P
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

7002000
Analysis Date: 4/4/02 , TNT Test Kit ID: 1E1165 5/03
Batch Number: A Analyst Initial: JA
Wavelength Used: 540 nm Instrument: Hach DR2000
AbSpackground: 0.000 =" Reporting Limit: 0.7 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
TNT Conc. (ppm)
No. Sample ID Lab ID { AbSiysa | ADSgmpie | Calculated | Reported Comments
1 Method Blank 1 AQL -0.002 0.020 0.9 0.9 Light Yellow
2 Laboratory Control A-02 0.011 0.255 6.5 6.5
3 1C5A A-03 -0.001 0.005 0.3 07U
4 1C5A Dup A-04 -0.002 0.005 0.4 0.7U |Lab Dup.
5 1C5B A-05 -0.002 0.003 0.3 07U
6 1C5C A-06 -0.002 0.021 0.9 0.9 Light Pink
7 1C7A A-07 0.013 0.212 5.0 5.0 Pink
8 1C7B A-08 -0.001 0.003 0.2 0.7U |Re-zero the instrument
9 1C7C A-09 -0.002 0.003 0.3 07U
10 1EGA A-10 0.000 0.006 0.2 0.7 U {Re-zero the instrument
11 1E6B 4 A-11 . -0.001 0.003 0.2 07U
12 LE6C A-12 -0.001 0.008 0.4 07U
13 LE9A A-13 0.004 0.059 1.3 1.3 |Light Pink
14 1E9B A-14 0.001 0.016 0.4 07U
15 1E9C A-15 0.002 0.033 0.8 0.8 Light Orange
16 L1GOA A-16 0.002 0.026 0.6 0.7 U |Light Orange
17 1G6B A-17 -0.001 0.004 0.2 070
18 1G6C A-18 0.000 0.020 0.6 07U
19 1G8A A-19 -[ 0.000 0.006 0.2 07U
20 LE6CFD A-20 -0.001 0.007 0.3 07U

Notes: 1) Abs for lab control sample must be between 0.239 t0 0.319 for the test to be in control.

2) TNT cone. in method blank must be less than the reproting limit (0.7 ppm).

* Method blank has light yellow color. Not TNT contamination. This method blank was rerun and no

contamination was found. (ADbs;yy = 0.003 and Absg,;,,=0.003; TNT conc.= 0.7U)

** Control sample was rerun and displayed a similar result (Absg,;,.=0.272)

(5

QA officer Review/Initial:
Laboratory Manager Review

{2 /é’ é;_///i_, Date:

SWMU 10
- KR CMS-TEAD
E-133




Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Analysis Date: 4/4/02

Batch Number: A

Wavelength Used: 510 nm

AbSpackground: -0.001 o

RDX Test Kit ID:
Analyst Initial:
Instrument:

Reporting Limit:

7085000
1K1125 10/02

MS

Spectro 22

0.8 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

RDX Conc. (ppm)
No. Sample ID Lab ID | AbSgmye | Calculated | Reported Comments
i Method Blank A-01 0.003 --0.3 08U
2 Laboratory Control A-02 0.062 6.3 6.3
3 1CSA A-03 0.004 -0.2 0.8U
4 1C5A Dup A-04 0.003 -0.3 0.8 U |[Lab. Dup.
5 1C5B A-05 0.004 -0.2 08U
6 1C5C A-06 0.004 -0.2 0.8U
7 1C7A A-07 1.764 197.6 197.6  |dark pink. Need 10x dilution
8 1C7B A-08 0.003 -0.3 0.8U
9 1C7C A-09 0.027 24 2.4
10 1E6A A-10 0.006 0.1 08U
11 1E6B A-11 0.004 -0.2 0.8U
i2 1E6C A-12 0.004 -0.2 08U
13 1E9A A-13 0.121 13.0 13.0 pink color.
14 1E9B A-14 0.012 0.7 08U
15 {E9C A-15 0.008 . 0.3 08U
16 1GOA A-16 0.003 -0.3 08U
17 1G6B A-17 0.004 -0.2 08U
18 1G6C A-18 0.011 0.6 08U
i9 1GSA A-19 0.003 -0.3 08U
20 LE6CFD A-20 0.004 -0.2 08U

Notes: 1) Abs for lab control sample must be between 0.045 to 0.075 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

Dilution result for IC7A was in batch B.

QA officer Review/Initial: /

Lab. Manager Review/Initift™ 7 _0." /Aeri /e —
V'

Date:
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/4/02 Extraction Kit [D:
Batch Number: B Analyst Initial: g4
-} Sample Solvent Extract
No. Sample ID Lab ID |Weight ()| Add (mL) Color Comment
I Method Blank B-01 - 50 mi Laboratory QC sample
2 Laboratory Control B-02 - 50 ml Laboratory QC sample
3 1G8B B-03 10.027 50 ml " |4/3/02 11:02
4 1G8B Dup B-04 10.041 50 ml Lab Dup.
5 1G8C B-05 10.060 50 ml light yellow {4/3/02 11:04
6 1P3A B-06 10.068 50 ml light yellow  |4/3/02 14:35
7 1P3B B-07 10.046 50 ml 4/3/02 14:38
8 {P3C B-08 10.032 50 ml 4/3/02 14:42
9 1P7A B-09 10.023 50 ml light yellow {4/3/02 15:05
10 1P7B B-10 10.047 50 ml brown/orange |4/3/02 15:07
11 1P7C B-11 10.008 50 mi yellow/brown {4/3/02 15:11
12 1Q4A B-12 10.045 50 ml 4/3/02 15:45
13 1Q4B B-13 10.073 S0 ml light yellow  |4/3/02 15:47
14 1Q4C B-14 10.05 50 ml 4/3/02 15:52
L5 1P3CFD B-15 10.053 50 ml 4/3/02 0:00
16 1Q6A B-16 10.075 50 ml yellow/brown [4/3/02 18:25
17 1Q6B B-17 10.05 50 ml brown/orange |4/3/02 18:27
18 1Q6C B-13 10.022 50 ml brown/orange [4/3/02 18:32
19 1H5A B-19 10.056 50 ml . 4/4/02 7:50
20 1H5B B-20 10.038 50 ml 4/4/02 7:52
Note/Comment:

rd
ate: ‘//%’\

Date: 4,7//::-/57?/

QA officer Review/Initial:
Laboratory Manager Review/In;
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Calculation Worksheet - TN'T Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Analysis Date: 4/4/02 TNT Test Kit ID: 1E1165 exp. 5/03
Batch Number: B Analyst Initial: JA
Wavelength Used: 540 nm Instrument: Hach DR2000
ADSpyckaround: 0.001 - Reporting Limit: 0.7 ppm -
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
TNT Conc. (ppm)
No. Sample ID Lab ID | AbSipiiai | AbSgmpie | Calculated | Reported Comments
1 Method Blank B-01 0.001 0.002 -0.1 07U
2 Laboratory Control B-02 0.004 0.314 9.2 9.2
3 1G3B B-03 | 0.005 0.021 0.0 0.7U |light pink
4 1G8B Dup B-04 | 0000 | 0.021 0.7 0.7 |Lab. Dup. Light pink
5 1G8C B-05 0.004 0.172 4.8 4.8 pink
6 1P3A B-06 0.007 0.092 2.0 2.0 light pink
7 1P3B B-07 -0.002 0.002 0.3 07U
8 1P3C B-08 0.000 0.054 1.7 1.7 light pink
9 IP7A B-09 0.005 0.094 2.3 2.3 |light pink
10 IP7B B-10 | 0.115 4.5 125.1 125.1  |dark red - See re-run
11 iP7C B-11 0.069 4.5 130.8 130.8 |dark red/black - see rerun
12 1Q4A B-12 -0.002 0.014 0.7 0.7
13 1Q4B B-13 0.005 0.064 14 14 light pink
14 1Q4C B-14 0.001 0.055 1.6 1.6 light pink
15 1P3C FD B-15 | -0.001 0.06 2.0 2.0 |light pink
16 1Q6A B-16 0.028 0.364 7.8 7.8 pink
17 1Q6B B-17 0.152 4.5 120.5 120.5 |dark red - See re-run
18 1Q6C B-18 0.075 1.203 28.0 28.0  {dark red - See re-run
19 1HS5A B-19 | -0.001 0.009 0.4 0.7U0
20 1H5B B-20 -0.001 0.007 0.3 07U
21 1Q6C DL B-18DL.| 0.02 0.153 22.6 22.6 10x dilution
22 1Q6B DL B-17DL] 0.009 3.891 5967.5 5967.5 |50x dilution rerun at S00x dil.
23 1Q6B DL B-17DL| 0.003 0.492 7430.3 7430.3 |500x dilution
24 1P7B DL B-10DL{| 0.003 0.055 665.6 665.6 |see rerun
25 1P7C DL B-11DL| 0.004 0.209 2987.6 2987.6 {500x dilution
26 1P7B DL B-10DL| 0.005 0.054 526.3 526.3 |500x dilution

Notes: 1) Abs for 1ab control sample must be between 0.239 to 0.319 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

QA officer Review/Initial:
Laboratory Manager Revie




Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Analysis Date: 4/4/02 RDX Test Kit ID:
Batch Number: B Analyst Initiai:
Wavelength Used: 510 nm Instrument:
AbSyackeround’ -0.001 - Reporting Limit:

7085000
1K1125 10/02

MS

Spectro 22

0.8 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

RDX Conc. (ppm)
No. Sample ID Lab ID | Absgmpe | Calculated | Reported Comments
L Method Blank B-01 0.001 -0.5 08U
2 Laboratory Control B-02 0.056 5.7 5.7
3 1G8B B-03 0.002 04 0.8U [
4 1G8B Dup B-04 0.002 0.4 0.8U |Lab. Dup. {
5 1G8C B-05 0.003 -0.3 08U
6 1P3A B-06 0.001 -0.5 08U
7 1P3B B-07 0.002 -0.4 08U
8 1P3C B-08 0.002 -0.4 08U
9 1P7A B-09 0.218 23.9 239 pink color
10 1P7B B-10 0.054 5.4 5.4 pale yellow color
11 1P7C B-11 1.53 171.3 171.3  |dark red/yellow color. Need 10x dil.
12 1Q4A B-12 0.002 0.4 08U H
13 1Q4B B-13 0.002 -0.4 0.8 U |
14 1Q4C B-14 0.001 -0.5 08U |
15 {P3C ED B-15 0.002 -0.4 08U
16 1Q6A B-16 1.188 132.9 132.9 |bubblegum pink color. Need 5x dil.
17 1Q6B B-17 0.13 14.0 14.0  |brown/yellow color
18 1Q6C B-18 1.855 207.8 207.8  |dark bubblegum pink color. Need 10x dil.
19 1H5A B-19 0.002 -0.4 08U
20 1H5B B-20 | 0.001 -0.5 0.8 U
21 1C7A DL A-7 DL 0.139 150.0 150.0 |10x dilution
22 1P7C DL B-11 DL} 0.353 390.4 390.4 |10x dilution
23 1Q6A DL B-16 DL| 0.235 128.9 128.9  |5x dilution
24 1Q6C DL B-18 DL 0.648 721.9 721.9 |10x dilution
25 1P7C DL B-11DL| 0.180 392.1 392.1 |20x dilution
26 1Q6C DL B-18DL| 0.090 474.7 474.7  |50x dilution
27 Laboratory Control B-22 0.088 9.3 9.3 re-run, confirmation

Notes: 1) Abs for lab control sample must be between 0.045 to 0.075 for the test to be in control.

2) RDX conc. in methgmnﬂngs@e less than the reproting lifhir (0.8 ppm).

QA officer Review/Initial: ¢ : - Y6l
Lab. Manager Review/Initial 7o 3« A 3 fle— Date: /il
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

, 7155000
Extraction Date: 4]4/02_ Extraction Kit ID: | = [132¢C (o/oz,
Batch Number: K __ Analyst [niual: TJA
i Sample | Solvent | Extract
No. Sample ID Lab ID | Weight (g){ Add (mL)| Color Comment
1 Method Blank A-01 — 50 ml cleaY | Laboratory QC sample
2 Laboratory Control A-02 — 30 mi Laboratory QC sample
3 ICZA A-03 | (0,041 | 50mi
+ {C5A Dup. A-04 (0.04¢ 30 ml Laboratory QC sample
5 TN A-05 | (p.obZ | s0m
6 15 C A-06 | (9.06b | 50mi
7 [CTA A07 | (9mf | s0ml | O @ Lkl yaflenw
8 JCTR A08 | ;g 0vb | S0mi vl
9 110 A-09 | (g is§ | s0mi
10 JE LA A-10 | (908 | soml
L _[Z68 A1l | (9 dzV]| 50ml
12 (ELC A-12 | {0 03% | s0ml
13 | E9A A-13 (0.9f2 | 350mi
14 1E9RB A-14 | (9020 | 50ml
15 [E9C A-15 1 10,92 | 50ml
16 (§5A A16 | (9,019 | 50mi
17 1648 A-17 | (0937 ] soml
13 [g6C A-18 | (0,049 50ml 2(ORSL Cold . S
19 [G8A A-19 | (9,021 | 50ml !
20 [ E6C ED A-20 | (0,042 50mi |
Note/Comment: '
QA officer Review/Initial: Date:
Laboratory Manager Review/Initial Date:
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

700200 O
Analysis Dae: _ 4/4[b2 TINT TestKitID: [ E{/45 &f03
Batch Number: A Analyst Initial: '
Wavelength Used 340 nm Instrument: Hach DR2000
AbShackaround: 0. 000 - Reporting Limit: 0.7 ppm
(If the reading is gM0.00Z in magnitude. clean cuvettes and redo steps 2a - 2g.)
TNT Conc. (ppm)

No. Sample ID Lab ID | ADbSiitiai | ADSqampie | Calculated | Reported Comments

1 Method Blank A0l | -0002|0.,02D LyiAt wallnu

3 Laboratory Control A-02 | o9l 1 g 255 ! ’

3 [ C5A A3 |-0.001] 0,005 |

1 (CZA Dup | A4 |=0.002| 8 p08 Lab. Dup. I

5 1053 | A0 |~o0wp2 9,003 ~beit—pavar 14/

6 1c5C A-06 |- o0p2. | 02| Jignd pwi<

7 lc7A A-07 4 9,313 | 0.2 Z Lt pellw.~ o

3 [CT13 w08 B grrg 071 oo (0= 1210 u YU mAd -

9 [cTC A-09 |-0002 ]| p.ve3 o

10 | & 6A A-10 | 0,800 | 0,v0b fo-2¢10

L TAd A-il |-pov] | 0003 j

2 [ LLC A-12 |-p.00l | o008

13 1E9A A-13 | 0,004 &*—b—zlw’? Lighd pa ke

14 (B9 A-14 | gobl | 0016 "

15 1242C A-15 | 002 | 0,033 LXMW,

16 (4 6A A-16 | 0,02 | g 025 " v i

17 14605 A-17 |-0.001 | 9, y04

18 (g6 C A-18 | pogw |8.,029

19 6 8A A19 | 5 00| 0096

20 [E4C ED | A-20 [~00] |9.097

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

@ ol ~ ok -

Absdutisd  0.0t5

/ 0.21%
/

@ - MG

AAS@Q[_ML/_M 'RIL2

QA officer Review/Initial:
Laboratory Manager Review/In

Date:
Date:
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Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 160
Tooele Army Depot - Tooele, Utah

7 v§tooo
Analysis Date: 4!4/0‘2, RDX Test Kit ID: [ [( [{ %— /0/{72,
Batch Number: A Analyst [nitial:
Wavelength Used: 310 nm | Instrument: ~ Spectro 22
ADShackeround: - 5.00 - Reportng Limit: 0.8 ppm

(If the reading is greater than = 0.002 in magnitude. ciean cuvettes and redo steps 2a - 2g.)

RDX Conc. (ppm)
No. Sample ID Lab ID | ADSympe | Caiculated | Reported Comments
1 Method Blank A-01 J.003
2 Laboratory Control A-02 0.00L2
3 [CTA A0S | 0,004
4 [C ZA Dup. A-04 | 9,007 Lab. Dup.
> (es3 ' A0S | 0004
6 lcsC A-06 | 0.0604
7 [CTA A0 | T Y dacic_puch. Nad jordd.
8 [CT13 A-08 | 0.003 ’
9 (C7C A-09 | 0.017
10 IE—é/A A-10 0.00 b
H =2 A-ll | 0.004
12 [&6C A-12 | D.ood
L3 1Z9A A-15 | pad vk
4 15013 A-14 0.0\ r
1S (59 ¢ A-15 0.008
16 & 6A A-16 | 0.0p3
7 (&b13 A7 16 004
13 1 be A-18 | oot
19 [&8A A-19 | (5,003
20 lEéC E_D_ A-20 0.00Y
o TA g

Ly d J
Notes: 1) Abs for lab control sample must be between 0.069 to 675-for the test to be in control.
2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

NAYETYY) m_aﬂa:ﬁ?zjﬂ %/ Sume  Ardaa 0.0(22.

QA officer Review/Initial: Date:
Lab. Manager Review/Initial: Date:
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

4/4/02 Extraction Kit ID: " =/ %%

[ R .

Extraction Date: T ooyp v/T3
Batch Number: B Analyst Initial: (703, 2 Kgud gl
~ Sampie Soivent Extract
No. Sample ID Lab ID |Weight (g)| Add (mL) Coior Comment
1 Method Blank B-01 - 50 mi Laboratory QC sample
2 Laboratory Control B-02 - S50mi Laboratory QC sample
3 1G8B B-03 10.027 50 mi 4/3/02 11:02
4 1GSB Dup B-04 | 10041 | 50ml Lab Dup.
5 1G8C B-05 10.060 50 mi lisht vellow {4/3/02 11:04
6 IP3A B-06 | 10.068 | 50ml light yellow  |4/3/02 14:35
7 1P3B B-07 10.046 | 50 mi 4/3/02 14:38
8 1P3C B-08 | 10.032 50 mi 4/3/02 14:42
9 1P7A B-09 10.023 50 ml light yellow [4/3/02 15:05
10 1P7B B-10 10.047 50 mi brown/orange |4/3/02 15:07
11 1P7C B-11 10.008 50 ml vellow/brown [4/3/02 15:11
12 1Q4A B-12 10.045 50 mi 4/3/02 15:45
13  1Q4B B-13 10.073 50 mi light yellow  |4/3/02 15:47
14 1Q4C B-14 10.05 50 ml 4/3/02 15:52
15 1P3C FD B-15 10.053 50 ml 4/3/02 0:00
16 1Q6A B-16 10.075 50 mi vellow/brown [4/3/02 18:25
17 1Q6B B-17 10.05 50 mi brown/orange |[4/3/02 18:27
18 1Q6C B-18 10.022 50 mil brown/orange |4/3/02 18:32
19 1H5A B-19 10.056 50 ml " 14/4/02 7:50
20 1H5B B-20 10.038 50 mi 4/4/02 7:52
Note/Comment:
QA officer Review/Initial: Date:
Laboratory Manager Review/Ini Date:
SWMU 10
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4 !4{ v Extraction Kit [D:
Batch Number: B __Analyst Initial: A
Sample Soivent | Extract
No. Sample ID Lab ID |{Weight (g){ Add (mL)| Color Comment
1 Method Blank B-01 - 50 ml Laboratory QC sample
2 Laboratory Control B-02 - 50 ml Laboratory QC sample
3 (&R B-03 | (0.02]7 | 50ml
4 L@& R Dup B-04 (p,pa! 50 mi Laboratory QC sample
5 age B-05 | [0.060 | 50ml |j.1 Yilaw
6 1 73A B-06 | 1996y | 50ml | L. Yellsw
7 [P3B B-07 | {9,046 | 50mi
8 [ P3C B-08 | (9,032 50mi
9 IPTA B-09 | (9935 | soml |4 vellpd
10 P13 B-10 | (g,v4] | 50ml R towe - Vel - Graeg 2
1 IpTe B-11 | (0008 | s0ml Rrmm- Vol
12 | R4A B-12 | (9,p4% | 50mi
Bl @413 B-13 | (0073 | soml | L.t Yallr)
14 a4l B-14 | (9,060 | 50ml
15 ]P3C ED B-15 | /p,083 | 50mi
16 | QLA B-16 | /o 078" | 50ml | Yellpur s
17 Q613 B-17 | (9,050 | 50ml |ZyswWa- a,Lﬁ_Q,
18 (RHC B-18 | /d,v22- | 50ml |Qrogy- hames.
19 | H &% B-19 | /9,086 | 50ml '
20 I HeR B-20 | /0,v3d"| 50ml
Note/Comment:
QA officer Review/Initial: Date:
Laboratory Manager Review/Initial Date:
: E-142




Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU i6
Tooele Army Depot - Tooele, Utah

780 2000
Analysis Date: 4 f_dCZo'z_ INT TestKitID: | E1165 &/03
Batch Number: B Analyst Initial:
Wavelength Used 340 nm Instrument: Hach DR2000 .
AbSpackeround: 0.00 | - Reporting Limit: 0.7ppm

(If the reading is greater than + 0.002 in magnitude. clean cuvettes and redo steps 2a - 2g.)

TNT Conc. (ppm)
No. Sample 1D Lab ID | AbSiisai | AbSynpie | Calculated | Reported Comments
1 Method Blank B-01 1p 00! | 0,002
2 Laboratory Control B-02 |p pa<l| o, ?:";;‘
3 1 G8% B-03 |8.00C | o 02| Lahf Puk
4 (638 D B-04 {0000 | 3.v2] Lab. Dup. Ligdf 7K
5 lg¢c B-05 |9.004 | 9172 Zink
p (P24 B-06 (2007 | g.v92 Lipht PigK
7 (P33 | B-07 |-g,002.] s 002 v
8 | P3C B-08 |9.000 | 0,984 LIkt Pk
9 [P1A B-09 |0.0087| £,v34 it Ponl
10 1718 B-10 | 0. 118” | 4.500 "Davie Red. -
[l |P7C B-11 {9,069 | 4.$v0 S Darlc—Red - Llacl
12 [ Q<A B-12 |»000%| 0,014 | '
13 [R<€3 B-13 | 0.0057 ) 9,064 Liht  Finlc
14 Q4L B-14 | o.ov || 0,085 Lt [l
15 [P3C FP B-15 |~0,70]| ¢.gb0 | Gt FiuK
16 [ RLA B-16 1,07 0.346% " Pink.
17 1R413 B-17 |0.182| 4500 daric-red
18 ([RbC B-18 |0 075 | [, 243 davk -
19 | H §A B-19 |- 9,001 | 9,009
20 [H &3 B-20 |-p.001]| 0007

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.
( 2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

\,/Qéc (DF=10)  Abspubia 0920 4hs comeh 0,153

¥ Q6B (0F=%0) g 0,007 3 84/
M L(])D b :13 ({ 7E= too) S o\m;?% 0.492 . S
;t’ [P35 [0F=%0 Sumbd gf d.¢ AnS sm?& 3.05%° [ ser renms
¥ p1e (oF:-qw '%Iﬁ . YA rus
r{" QA ogﬁcer Rev1e\£f’1mua)i [gate 0.2 .
Laboratory Manager Revnew/ln Date:
'57 ﬁ‘][g (V{;fﬁ z 0,005 143 o.ir‘f




DATA VALIDATION REPORT - Level III Review

SDG No.:__4/5/02. Fraction: TNT & RDX
Lab: Field Lab - Project Name:__Tooele
Reviewer: RA Date: April 16, 2002

This report presents the findings of a review of the referenced data. The report consists of this
summary, a listing of the samples included in the review, copies of data reports with data qualifying
flags applied, supporting documentation, and an explanation of the data qualifying flags employed.
The review performed is based on the USEPA National Functional Guidelines for Data Review
modified to reflect the level of review requested, the specifics of the analytical method employed, and
provisions of the approved project specific QAPP.

Major
Anomalies: None.

Minor

Anomalies: The absorbances for the LCS analyses were slightly greater than the upper control limit
for batch numbers A and B for the RDX analyses. Positive results were flagged “J,I” in
the associated samples.

Correctable
Anomalies: None.

Comments: It should be noted that some L.CS absorbances were less than the lower control limit
specified in the method for TNT and RDX. The manufacturer, SDI, was contacted and
required to conduct a stability study using the same TNT and RDX standards used in
the field. The study indicated that the standard shipped to the field was degraded. URS
then required SDI to re-certify the standard. Four replicate analyses were performed,
under controlled conditions, of the standard lots in question. The average absorbance
+/- 3 X STDEV was used to establish new control limits for the LCS analyses. All
absorbances were within the newly established window.

Signed: 4 CVY%}}GW

SWMU 10
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Jason Al

URS Corp.

849 Irternational Drive, Suite 320 —
Linthizum, MD 21090

Strate yic Diagnostics Incorporated
111 Pencader Drive
Newak, DE 19702

Dear ‘ason,

Thani: you for using our Ensys TNT and RDX test kits on your Tocele Project. We truly appreciate doing business
with 1JRS, and your office in particular. The Ensys TNT and RDX test kits passed our internal QC and are
functioning properly. SDI has recently run both the Ensys TNT and RDX test kits for the lots that you are using and

showt that the QA/QC standards are resulting in absorbance values lower than indicated in the User's Guide.

The absorbances that SDI has obtained using a Hach DR2010 for the TNT and RDX standards are:

TNT : RDX:
0.291 0.171
0.290 0.150
0.265 0.151
0.270 0.141

Base:! upon the the absorbance values that SDI has provided you, your calculations for the upper control limit and
lowey control limit for the test kits are correct.

Sincerely,
Rich Quashne

Southieastern Account Manager
Strategic Diagnostics, Inc.
(R00, 544-83881 x244
(302'1456-6782 (Fax)

rqua: hne@sdix.com

Straiegic Diagnostics Incorporated, 111 Peacader Dr., Newark, DE 19702 (302) 456-6789, (800) 544-8881
i E-145
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10

Tooele Army Depot - Tooe

le, Utah

Extraction Date: 4/5/02 Extraction Kit ID:  IEL165 5/03
Batch Number: A Analyst Initial: JA
Sample Solvent | Extract
No. __Sample ID Lab ID |Weight (g)| Add (mL)| Color Comment
1 Method Blank A-01 50 ml Laboratory QC sample
2 Laboratory Control A-02 50 ml Laboratory QC sample
3 1H5C A-03 10.028 50 ml 4/4/02 7:59
4 1H5C Dup A-04 10.037 50 mi Lab. Dup.
5 1I6A A-05 10.073 50 ml 4/4/02 8:25
6 116B A-06 10.084 50 ml 4/4/02 8:27
7 116C A-07 10.044 50mi | L. Yellow {4/4/02 8:32
3 1H5C FD A-08 10.033 50 ml 4/4/02 7:59
9 IN7A A-09 10.065 50 ml L. Yellow {4/4/02 13:15
10 IN7B A-10 10.030 50 ml Yellow |4/4/02 13:18
11 IN7C A-11 10.078 S0ml | L. Yellow |4/4/02 13:25
12 IN7C FD A-12 10.027 50ml | L. Yellow (4/4/02 13:25
13 1Q8A A-13 10.030 50 ml Yellow |4/4/02 14:00
14 1Q8B A-14 10.024 50 ml Orange {4/4/02 14:02
15 1Q8C A-15 10.029 50 ml Yellow [4/4/02 14:05
16 1IR5A A-16 10.017 50ml | L. Yellow {4/4/02 14:30
17 1R5B A-17 10.053 50 ml 4/4/02 14:32
138 IR5C A-18 10.028 50 ml 4/4/02 14:37
19 1S7CFD A-19 10.050 50 ml Orange |4/4/02 16:05
20 187C A-20 10.077 50 mi Orange {4/4/02 16:05
Note/Comment:
QA officer Review/Initial: ﬁ—“ Date: 7/ (La= -

Laboratory Manager Review/Init

=

oL e

Date:

SWMU 10
KR CMS-TEAD
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Analysis Date: 4/5/02 TNT Test Kit ID: 1E1165 5/03
Batch Number: A Analyst Initial: JA
Wavelength Used: 540 nm Instrument: Hach DR2000
AbSpackground: 0.000 Reporting Limit: 0.7 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
TNT Conc. (ppm)
No. Sample ID Lab ID | AbSisitiat | AbSempie | Calculated | Reported Comments
1 Method Blank A-01 0.000 0.001 0.0 070
2 Laboratory Control A-02 0.006 0.283 8.0 8.0
3 1H5C A-03 0.001 0.019. 0.5 0.7U |Light Pikk
4 1H5C Dup A-04 | 0.001 0.022 0.6 0.7U |Lab. Dup.
5 1T6A A-05 0.002 0.020 0.4 0.7U |Light Yellow
6 116B A-06 0.003 0.027 0.5 0.7U |L.L.Pink
7 116C A-07 0.022 0.252 5.1 5.1
8 IH5C FD A-08 0.000 0.023 0.7 0.7
9 INT7A A-09 0.005 0.096 2.4 24 |L.Pink
10 IN7B A-10 0.049 4.500 133.3 133.3 |Red - See DL
11 IN7C A-11 0.012 0.216 5.2 5.2 Pink
12 IN7C FD A-12 0.013 0.215 5.0 5.0 Pink
13 1Q8A A-13 0.040 | 0.675 15.9 15.9 Dark Pink
14 1Q8B A-14 0.198 4.500 _. 114.8 114.8 |Dark Red - See DL
15 1Q8C A-15 0.053 0.749 16.6 16.6  |Dark Pink
16 IR5A A-16 0.019 0.128 1.6 1.6 Light Pink
17 IR5B A-17 0.005 0.031 0.3 0.7 U |Re-zero Instrument
18 1IR5C A-18 0.006 0.085 1.9 1.9 Pink
19 1S7C FD A-19 0.143 4.500 121.6 121.6 |Dark Red - See DL
20 1S7C A-20 0.143 4.500 121.6 121.6  |Dark Red - See DL
21 IN7B A-10DL | 0.004 0.022 92.9 92.9 500 x Dilution
22 IN7B A-10DL | 0.006 0.188 253.9 253.9 |50 x Dilution
23 1Q8B A-14DL | 0.008 0.085 164.1 164.1 {100 x Dilution
24 1S7C FD A-19DL | 0.009 0.062 80.5 80.5 100 x Dilution
25 1S7C A-20DL | 0.007 0.060 99.1 99.1 100 x Dilution

Notes: 1) Abs for 1ab control sample must be between 0.239 to 0.319 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

QA officer Review/Initial: Date:
Laboratory Manager Review/In Date:
SWMU 10
KR CMS-TEAD
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Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Analysis Date: 4/5/02 RDX Test Kit ID: 1K1125 10/02

Batch Number: A Analyst Initial: MS

Wavelength Used: 510 nm Instrument: Spectro 22

AbSpycxground’ -0.001 Reporting Limit: 0.8 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

( RDX Cone. (ppm)

No. Sample ID Lab ID { Absgmpe | Calculated | Reported Comments

{ Method Blank A-01 0.003 -0.3 0.8U
2 Laboratory Control A-02 0.097 10.3 10.3
3 {H5C A-03 0.002 -0.4 0.8U
4 1H5C Dup A-04 0.002 0.4 08U |[Lab. Dup.
5 LI6A A-05 0.003 -0.3 08U
6 116B A-06 0.004 -0.2 0.8U
7 116C A-07 0.013 0.8 0.8  |very light pink ;‘;2
8 {H5C FD A-08 0.004 -0.2 08U
9 IN7A A-09 0.503 55.9 55.9  |bubblegum pink need 2x DL |[; &
10 IN7B A-10 0.019 15 1.5 . |slight yellow/brown
11 IN7C A-11 0.017 1.3 1.3 very slight pink
12 IN7C FD A-12 0.019 1.5 1.5 |very slight pink ‘;
13 1Q8A A-13 0.694 77.4 77.4  |bubblegum pink need 5 x DL f
14 1Q8B A-14 1.931 216.3 216.3  |red need 20 x DL ;
15 1Q8C A-15 1.091 122.0 122.0  |bubblegum pink need 5 x DL W
16 1R5A A-16 1.509 168.9 168.9 |bubblegum pink need 10xDL _ |[T7 _;:
17 1R5B A-17 0.010 0.5 08U
18 1R5C A-18 0.009 0.4 0.8 U
19 1S7C FD A-19 0.017 1.3 1.3 slight yellow/brown 7 /Q
20 1S7C A-20 0.018 1.4 1.4  [slight yellow/brown b h )

Notes: 1) Abs for lab control sample must be between 0.045 to 0.075 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

Date: \//06’1—
Date: &/[/6j02

QA officer Review/Initial:
Lab. Manager Review/Initial: (_d> /Aoy "Ae —
SWMU 10

KR CMS-TEAD
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/5/02 Extraction Kit ID: 1E1165 5/03
Batch Number: B Analyst Initial: MS
Sample Solvent Extract
No. Sample ID Lab ID |Weight (g)|Add (mL)[  Color Comment
1 Method Blank B-01 50 mi Laboratory QC sample
2 Laboratory Control B-02 50 ml Laboratory QC sample
3 1S4A B-03 10.034 50 ml 4/4/02 15:35 _
4 1S4A Dup B-04 10.012 50 ml Laboratory QC sample
5 1S4B B-05 10.007 50 ml 4/4/02 15:37
6 1S4C B-06 | 10.037 | 50ml 4/4/02 15:42
7 ISTA B-07 9.997 50 ml 4/4/02 15:55
8 1S7B B-08 10.034 50 mi | Red/Brown |4/4/02 15:57
9 1I8A B-09 10.032 50 ml 4/4/02 8:50
10 118B B-10 10.030 50 mi 4/4/02 8:52
11 118C B-11 10.006 50 ml 4/4/02 §:55
12 1J5A B-12 9.997 50 ml 4/4/02 9:05
13 1J5B B-13 10.027 50 ml 4/4/02 9:07
14 1J5C B-14 9.993 50 ml 4/4/02 9:12
15 1K4A B-15 | 10.001 50 ml 4/4/02 9:35
16 1K4B B-16 10.014 50 ml 4/4/02 9:37
17 1K4C B-17 10.014 50 ml 4/4/02 9:42
18 118C FD B-18 10.004 50 ml 4/4/02 8:55
19 1K6A B-19 - 10.008 50 ml 4/4/02 10:05
20 1K6B B-20 10.023 50 ml 4/4/02 10:07
Note/Comment:

QA officer Review/Initial:
Laboratory Manager Review/Initial;

2
—  Date:
» - —~ Date:

SWMU 10
KR CMS-TEAD
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 10

Tooele Army Depot - Tooele, Utah

Analysis Date: 4/5/02 TNT Test Kit ID: 1E1165 5/03
Batch Number: B Analyst Initial: JA
Wavelength Used: 540 nm Instrument: Hach DR2000
ADbSpackground” 0.002 Reporting Limit: 0.7 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
TNT Conc. (ppm)
No. Sample ID Lab ID | AbSiitiat | AbSgmpie | Calculated | Reported Comments
1 Method Blank B-01 0.002 0.000 -0.2 0.7U
2 Laboratory Control B-02 0.024 0.279 5.7 5.7
3 1S4A B-03 0.001 0.011 0.2 07U )
4 1S4A Dup B-04 | 0.002 0.014 0.2 0.7U {Lab. Dup.
5 1S4B B-05 0.002 0.017 0.3 0.7U
6 184C B-06 0.018 0.161 2.8 2.8 |L. Yellow Pink
7 1STA B-07 0.019 0.177 3.1 3.1 L. Yellow Pink
8 1S7B B-08 0.105 4.500 126.3 126.3 |Yellow Dark Red
9 118A B-09 0.004 0.026 0.3 0.7U |L. Yellow
10 118B B-10 0.002 0.020 0.4 0.7U |L.Pink
11 118C B-11 0.015 0.225 5.1 5.1 L. Yellow
12 1J5A B-12 0.002 0.015 0.2 07U
13 1J5B B-13 0.003 0.011 0.0 07U
14 1J5C B-14 0.004 0.072 1.7 1.7
15 1K4A B-15 0.003 0.010 -0.1 0.7U
16 1K4B B-16 0.004 0.014 -0.1 07U
17 1K4C B-17 0.006 0.050 0.8 0.8
18 1I8C FD B-18 0.018 0.239 5.2 5.2 |L. Yellow
19 1K6A B-19 0.012 0.100 1.6 1.6 - |L. Yellow
20 1K6B B-20 0.010 0.069 0.9 0.9 L. Yellow
21 1S7B B-08DL| 0.007 1.008 1517.0 1517.0 |50 x Dilution
22 1S78B B-08DL| 0.008 0.530 | 1541.8 1541.8 {100 x Dilution

Notes: 1) Abs for lab control sample must be between 0.239 to 0.319 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

Re- run Control Absn 0.006 Absg . 0.267

QA officer Review/Initial:

Laboratory Manager Review/Ini

.\fo:—)(L-—

Date:

SWMU 10
KR CMS-TEAD
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Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10

Tooele Army Depot - Tooele, Utah

Analysis Date: 4/5/02 RDX Test Kit ID: - 1KI1125 10.02
Batch Number: B Analyst Initial: MS
Wavelength Used: 510 nm Instrument: ~Spectro 22
' ADbSyyckground: 0 Reporting Limit: 0.8 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
RDX Conc. (ppm)
No. Sample ID Lab ID | AbSgmpe | Calculated | Reported Comments
L Method Blank B-01 0.003 -0.3 08U
2 Laboratory Control B-02 0.080 8.4 8.4
3 1S4A B-03 0.001 -0.5 0.8U ,
4 1S4A Dup B-04 0.001 -0.5 0.8 U |Lab. Dup.
5 1548 B-05 0.003 -0.3 08U
6 1S4C B-06 0.005 -0.1 08U )
7 1S7A B-07 0.801 89.4 89.4  |bubblegum pink T
8 1S7B B-08 0.043 4.2 4.2 [dark yellow j;' .
9 1I8A B-09 0.003 -0.3 08U
10 118B B-10 0.003 0.3 0.83U
11 118C B-11 0.005 -0.1 08U
12 1J5A B-12 0.003 -0.3 0.8 U
13 1JI5B B-13 0.002 04 0.8 U
14 1J5C B-14 0.002 -0.4 08U
15 1K4A B-15 0.002 0.4 0.8U
16 1K4B B-16 0.002 -0.4 08U
17 1K4C B-17 0.002 -0.4 0.8U
18 1I18C FD B-18 0.004 0.2 0.8U
19 [K6A B19 | Llo2 129.9 129.9 |dark pink/red 7,4
20 1K6B B-20 0.007 0.2 0.8U
21 INTA B21DL| 0.191 417 417 [2x dilution T4
22 1Q8A B-22DL; 0.233 127.8 127.8 |5x dilution )
23 1Q8B B-23DL| 0.459 1019.1 1019.1 |20x dilution /
24 1Q8C B24DL| 0148 80.1 801 |5x dilution f
25 IRSA B-25DLj 0.126 135.4 135.4  }10x dilution ‘
26 108B B-26 DL 0.174 946.6 946.6 [50x dilution -;;/

Notes: 1) Abs for lab control sample must be between 0.045 to 0.075 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

QA officer Review/Initial:

Lab. Manager Review/Initial:

E-153
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/5/02 Extraction Kit ID: 1E1165 5/03
Batch Number: C Analyst Initial: MS
Sample | Solvent | Extract
No. Sample ID Lab ID |Weight (g)| Add (mL)| Color Comment
1 Method Blank C-01 50 mi Laboratory QC sample
2 Laboratory Control C-02 50 ml Laboratory QC sample
3 1K6C C-03 9.996 50 ml 4/4/02 10:12
4 1X6C Dup C-04 10.036 50 mi Laboratory QC sample
5 IM4A C-05 10015 50 ml 4/4/02 10:40
6 IM4B C-06 10.016 50 mi 4/4/02 10:42
7 1M4C c-07 10.010 50 ml 4/4/02 10:47
8 1K6C FD C-08 10.025 50 ml 4/4/02 10:12
9 IM6A C-09 10.005 50 ml 4/4/02 11:00
10 IM6B C-10 10.015 50 ml 4/4/02 11:02
11 IM6C C-11 10.024 50 ml 4/4/02 11:05
12 INSA C-12 1 10.019 50 ml 4/4/02 11:20
13 INSB C-13 16.004 50 mi 4/4/02 11:22
14 INSC C-14 9.997 50 mi 4/4/02 11:27
15
16
17
18
19
20
Note/Comment:

QA officer Review/Initial:

\//m //~——

Laboratory Manager Review/Initi

ate: \//%

Date:

SWMU 10
KR CMS-TEAD
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Analysis Date: 4/5/02 TNT Test Kit ID: 1E1165 5/03
Batch Number: C Analyst Initial: JA
Wavelength Used: 540 nm Instrument: Hach DR2000
AbSpackground: 0.000 Reporting Limit: 0.7 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
TNT Conc. (ppm)
No. Sample ID Lab ID | Absiyiia | AbSqmpie | Calculated | Reported Comments
1 Method Blank C-01 0.000 0.000 0.0 07U
2 Laboratory Control C-02 0.002 0.306 9.2 9.2
3 1K6C C-03 0.004 0.087 2.2 2.2 Pink
4 1K6C Dup C-04 0.003 0.081 2.1 2.1 Lab. Dup.
5 IM4A C-05 0.002 0.027 0.6 07U
6 IM4B C-06 0.004 0.016 0.0 070
7 IM4C C-07 0.003 0.089 2.4 2.4 Pink
8 1K6C FD C-08 0.005 0.091 2.2 2.2 Pink
9 1IMO6A C-09 0.006 0.054 09 0.9
10 iM6B C-10 0.012 0.265 6.7 6.7 L. Yellow - Pink
11 I1M6C C-11 0.004 0.182 5.1 5.1 Pink
12 INSA C-12 0.001 0.013 0.3 070
13 INSB C-13 0.000 | 0.052 1.6 1.6
14 INS5SC C-14 0.012 0.277 7.1 7.1 L. Yellow - Pink
15
16
17
18
19
20

Notes: 1) Abs for lab control sample must be between 0.239 to 0.319 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

QA officer Review/Initial: %W Yz

Laboratory Manager Revie

SwWMU 10

KR CMS-TEAD
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Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Analysis Date: 4/5/02 RDX Test Kit ID: 1K1125 exp. 10/02
Batch Number: C Analyst Initial: MS
Wavelength Used: 510 nm Instrument: Spectro 22
AbSpackground: -0.000 Reporting Limit: 0.8 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
RDX Conc. (ppm)
No. Sample ID Lab ID { Absgmpe | Calculated | Reported Comments

1 Method Blank C-01 0.000 -0.6 08U

2 Laboratory Control C-02 0.073 7.6 7.6

3 1K6C C-03 0.011 0.6 08U

4 1K6C Dup C-04 0.012 0.7 0.8U |Lab. Dup.

5 1M4A C-05 0.006 0.1 0.8U

6 1M4B C-06 0.004 -0.2 0.8U

7 IM4C C-07 0.01 0.5 0.8U

8 LK6C FD C-08 0.008 0.3 08U

9 IM6A C-09 0.144 15.6 156 |pink

10 IM6B C-10 0.015 1.1 1.1 very slight pink

i1 IM6C C-11 0.01 0.5 08U

12 INSA C-12 0.008 0.3 0.8U

13 IN5B C-13 0.001 -0.5 0.8U

14 IN5C C-14 0.007 0.2 0.8U

15 1S7A B-07DL | 0.095 50.3 50.3  |5x dilution

16 1K6A B-18DL| 0.092 48.6 48.6  |5x dilution

17

18

19

20

Notes: 1) Abs for lab control sample must be between 0.045 to 0.075 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

QA officer Review/Initial:
Lab. Manager Review/Initial:




Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date:  +/§/pZ Extracion Kit ID: | & {185 37”;;
Batch Number: | A __Analyst Iniual: '
Sampie Soilvent | Extract
No. Sample ID Lab ID |Weight (g)| Add (mL)| Color Comment
1 Method Blank A-01 _— 50 mi . Laboratory QC sample
2 Laboratory Control A-02 — 30 mi Laboratory QC sample
3 [ HEC A03 | /0,028 50ml
4 [ EC Dup A-04 16,93 7 50 ml Laboratory QC sample
5 (TLA A05 | 19,073 | 50ml
6 | 14 B A06 | (g, 034 | S0ml
7 (T4 C A-07 | (0944 | 50ml | Lighd wellod)
s [ 4sCED A-08 | (0,933 | som | " 7
9 [ NTA A-09 170,04% | SOml | Lseih yollid
10 [ANTB A-10 |7g,030 | soml | “lled)
11 (NTC A-11 | (0078 | 50ml | gickupilad)
12 | NT7C R A-12 | [0.02] | soml | Lt geliond
13 (DA A-13 | /0030 | 50ml ‘}(((.«)
14 (A &B A-14 170,024 | S0mi |pramge friwn
15 (QREC A5 (9,027 | 50mi | aflend
6] | REA ats (@ o] | Soml Lokl yellm)
17 [RED A-17 (9,083 | som |’
18 I RSC A-18 |7e,92 | 50ml
19 |STLEP A-19 1 (0,950 | 50ml orompe. {(ew
20 ISTC A-20 |(9977 | 50ml orm:u.%gi(@)
Note/Comment:
QA officer Review/Initial: Date:
Laboratory Manager Review/Initial 3 » Date:
E-157




Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 16
Tooele Army Depot - Tooele, Utah

Analysis Date: r 5’7’ [ g TNT Test Kit [D:

Batch Number: A Analyst [nitiai:

Wavelength Used 340 nm [nstrument: Hach DR2000
AbSyackeround: g.000 N Reporting Limit: 0.7 ppm

(If the reading is greater than = 0.002 in magnitude. clean cuvertes and redo steps 2a - 2g.)

[ TNT Conc. (ppm)

No. Sample ID Lab ID | AbSigisiat | ADSqumpie Calculatedl Reported Comments

! Method Blank A0l | 0,000 ] 0.00{

2 Laboratory Control A-02 g ppb | 0.283 isul

3 | HsC A-03 |p.00l | 0014 Liht pule

4 (HZC Dap A04 o po | | 0.02% Lab. Dup. U] Fald

5 (I16A A-05 | g.p02.10.020 Lk pelllow”

P (T¢ 03 A-06 7,003 |g.027 L.b. Pk

7 174 C A-07 | 0,022 0.2

8 I SCFD | 08 |g.000 | 0023

9 1 ANTA A-09 19wo¥ | 0.99b 1 B Pk

— [0 (W75 A0 1ip4] | 4800 Red.~ sex—pl

i LNTC A-ll [g.012 | 0,216 Prals

12 INTC E2 | A2 (0013 |@=ts Prale

13 [QEA A3 | 0,040 0478 ok Puic
— | (3 ¢8 A4 | 0,198 | 4500 Duvlc ved - see DL

T A5 | 0083] 0.749 ' darlc Pule

6 || &A A-16 40019 | 0,124 Fmf<

17 [{RED A-17 N 0.031 (€-zer0 Iashmu

138 | |REC e W as | 9.006 ]| g.088” | Pialc
—d1l [81CFP A9 | 0.3 | 4.$00 dark- yed
— 0 (STC A20 [ 9143 | 4500 Awe-ved

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.
2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

°~°‘(% [NTRT A-wpl 0,004 0.V22. (DE= 5o)
0.5[248 (NT78T A-tool 0.0% 0.188 (p[-289)
0. B[ W QB A~y bwof 0.08% (DF=(08) Pk
0 [ME  [STCH A-YpL  o.0H 0.062 (OF =190) [l
g4 [ WE (STC Ao Dur] 0,060 (WF= to0)

QA officer Review/Initial: Date:

Laboratory Manager Review/In Date:
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Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Analysis Date:
Batch Number:

Wavelength Used: 310 am
Absbackground: -, 001

(If the reading is greater than =

al/&foz
A

RDX Test Kit ID:
Analyst Initial:
[nstrument:
Reporting Limit:

Spectro 22

0.8 ppm

0.002 in magnitude. clean cuvettes and redo steps 2a - 2g.)

RDX Conc. (ppm)

No. Sample ID Lab ID | AbSumpe | Calculated | Reported Comments

] Method Blank A-D1 O .00 3

2 Laboratory Control A-02 0.047

3 { HsC A-03 | p.o0z

4 [ HYC Dwp | A-04 0.007. Lab. Dup.

5 (T6A A-05 | pnoa

6 [IL8 A-06 |1 0.00Y

7 [ ITLHC A-07 0.0:3 Ve Lichd pond

3 |HEC D | A0S | 0.00Y -

9 INT/GJ A09 1 0.503 hJ}U:aw. /de)x o LI Zx
10 IAN18 A0 1 o.019 Mughet LMW!WMM ‘
L ’/()7& A-ll 0.017 \f€4v1 blx%b\:i‘ ouwk

12 (NICFD A2 | 0019 v'e,m sliehd ool

13 [ R &EA A3 | 0,94 Lubbloge g e d 40 5
L4 1 REB A-l4 93 ced per d L ¥ KN
IS f&(?"(-a A-15 {.0%i Lo blls appm  pende nud A 2
16 { REA A-16 {.509 fobbl o g Ma”o‘k‘e b
17 1R &R A-17 | o.010 e

18 | REC A-18 | 0.009

19 [STCED A-19 | 0.017 st bcnun | yettng

20 (s7¢2. A-20 | o0.0if Sls ot b | dind

0.10§
Notes: 1) Abs for lab control sample must be between 0.069 to -i—.@??for%é test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

QA officer Review/Initial:
Lab. Manager Review/Initial:

Date:
Date:
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/5‘/ 02 Extraction KitID: [ Z({ ég- 57 p;
Batch Number: é __Analyst [nitial: -
Sample Selvent | Extract
No. Sampie ID Lab ID |Weight (g){ Add (mL)| Color Comment
1 Method Blank B-01 50 mi Laboratory QC sdmple
2 Laboratory Control B-02 50 ml Laboratory QC sample
3 | S<A B-03 |10-034 50 ml gtk pan
4 [S4A Dup- B-04 |10.012 | 50ml Laboratory QC sample
5 S4B B-05 | (0007 | 50ml
6 [S4C B-06 10.037 50 mi wclllons | opemy
7 (S 7A) B-07 | 2.997 | 50ml Ao ] G
3 IS78 B-08 | 10884 | s0ml red/ Do
9 [ 1845 B-09 | [0:03Z | S0ml Lroon / amenn
10 [ IRR B-10 | 10030 | 50ml '
11 [ I(?C/ B-11 i0.0D1, 50 ml
12 | T$A B-12 q.997 50 mi
13 | T &5 B-13 | 10027 | 50ml
14 | J§SC B-14 | 4a9% 50 ml
15 | K4A B-15 {0. o0) 50 ml
16 | K4R B-16 | 0-044 50 ml
17 | k4 B-17 | 0.0M4 50 ml
18 [Z8C FD | B-18 | 0.0 | 50ml
19 [ KOA B-19 | (0-009 50 ml
20 (K L3 B-20 | /0c2% | 50mi
Note/Comment:
QA officer Review/Initial: Date:
Laboratory Manager Review/Initial Date: -
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 19
Tooele Army Depot - Tooele, Utah

Analysis Date: 4/ E ZO?.. INT TestKitID: | &1/ 65" _5'7'03
Batch Number: B Analyst Initial:
Wavelength Used 340 nm Instrument: Hach DRZ000.
ADbSpackeround: 2.4 2% Reporting Limit: 0.7 ppm
(If the reading is greater than = 0.002 in magnitude. clean cuvettes and redo steps 2a - 2g.)
TNT Conc. (ppm)
No. Sample ID Lab ID | ADSinial | AbSgampie | Calculated | Reported Comments
1 Method Blank B-01 [9.002 | 0.000
2 Laboratory Control B-0Z Ja.w 24 0,279 Law. —Rzyumnt
3 [S4A B-03 | 9.00] | &oll
4 [S4A Do | B-04 19002 | 6014 Lab. Dup.
> (gan B-05 | 0,002 | 4.9I7
6 [8dc B-06 | 9.01& | 0.(6/ Light yellrd ~P
7 (STA B-07 ip.017 | 0.17] Ll ~ Plule
*| s (ST B-03 |p,1p5 | 4500 o lfon - Jacte-Pad
9 | I&A B-09 | 9,004 | 0,026 'L‘Wf‘[/“"’
10 [ 1805 " B-10 | Je202. | p. 02D 4 LiptPlC
L 1 18C B-11 | 0.015| 9.228] LAl yellony
2 1 TSA B2 | 0.00% | p.0ck A
13 | T3 B-13 | 9,003 | p,01]
14 LT&C B-14 | 4,004 | 9,072
5 | kedA B-15 14,003 | 0,010
16 | k4R B-16 19,004 | 0.014
17 =24 B-17 |p.006 | 0,080
8 | T@C ED | B-18 |0.01® | 9,239 &‘yﬁ%,/@o
19 (KC4A B-19 |d.o(z | 0.f0D "
20 (kB | B-20 [9.010 | 9,069 P

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

),S’{ Y

contnd  Q4-Run [Abs Lt b.006 /rbs camgls 0,267
[STOPL  B-o€9L  Absitad 0007 4PS suegh (008"  (gF= 50)
R-0d0L o 9008 y 0.530 (7F=t0d)

SIS [STB9L

QA officer Review/Initial:

Laboratory Manager Review/In

Date:
Date:
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Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10~
Tooele Army Depot - Tooele, Utah

Analysis Date: .4-/,37}02- RDX TestKitID:  [K (/2§ /0/[)7,
Batch Number: B' Analyst Initial: @

Wavelength Used: 310 nm Instrument: Spectro 22
AbSyyekpround’ -5 co0 - Reporting Limit: 0.3 ppm

(If the reading is greater than = 0.002 in magnitude. clean cuvettes and redo steps 2a - 2g.)

RDX Conc. (ppm)

No. Sampie ID Lab ID | Absgmple | Calculated , Reported Comments

| ¥ethod Blank B-01 J.003

2 Laboratory Controi B-02 | 0.080

3 | S4/43 B-03 | 0. ool

4 (<d A Dup B-04 |6.p01 Lab. Dup.

3 (S4B _B-05 | vgez

6 (Sl B-06 | 0.00s

7 [S715 B-07 | .%ot Loy maien et nae #2500 it
8 [ST15 B-08 | 0.0472 Aol o 5

9 +S7e- [TPA] B-09 |0.003 i

10 FFRA~ 784 B-10 | O.co3
11 =g [ TRC Bl |0.005
12 +rF2& | Tt B-12 | 0.003
13 +F&A- (T3 B-13 | o.coz
14 +F¢3- (T¢d B-14 | 0.o02
L5 +T€ [ kK4A B-15 | 0.002
16 A (48 B-16 | 0.002
17 Heads, (14 B-17 | 0.002

1

18 He | TRCHDB-18 | 0.004
19 (kA B-19 | /.142 Aot goin ol w?ofy 0T
20 1 VAR B-20 | 0.007

Notes: 1) Abs for lab control sample must be between 0.069 to 1.079 for the test to be in control.
2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

210 InNTA A-09 0 0.9 2y JdJ

22 Q%A A-i3 e 0.333 Sx A8

a3 1@ g4 ferd pe 0.5 ERTOE WA O ivd
34 L ogc pees oL O 198 $x &9

3 I RS A ' Al ye 0 jalk : Wy 4J
24 (793 A-i4p 0179 | S0 A7

QA officer Review/Initial: Date:

Lab. Manager Review/Initial: ' Date:
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4-] 5’7’ bz Extraction Kit ID: | 5{ [68 ;f 0 5
Batch Number: C __Anpalyst [nitial:
Sample Soivent | Extract
No. Sample ID Lab ID | Weight (g)| Add (mL)| Color Comment
1 Method Blank C-01 50 mi . Laboratory QC sample
2 Laboratory Control C-02 50 ml Laboratory QC sample
3 (K6 C-03 | 999% | s0ml
4 [Kec Dap C-04 | 10.03% 50 mi Laboratory QC sample
5 [M4A C-05 | jo.0/5 | 50ml opert | rmvr
6 [ M 413 Cc-06 | 1go, | SOml
7 | (4L C-07 | j6.010 50 ml
8 (Kbl F7 C-08 | (0025 | 50ml
9 IM6A C-09 | l0.065 50 ml i | M.
10 IMEE C-10 [ 0015 | 50ml I,
3 (M4 C C-11 | 10.024 | 50ml ’
12 (A) EA C-12 | fo.004 | 50ml Ltk opter
13 LA € C-13 |jo.004 | SOml b onen
14 INEC c-14 | 9.947 | 50ml S
15 C-15 50 ml
16 C-16 50 ml
17 C-17 50 ml
18 C-18 30 ml
19 C-19 50 ml
20 C-20 1 50 ml
Note/Comment:
QA officer Review/Initial: Date:
Laboratory Manager Review/Initial Date:
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 16
Tooele Army Depot - Tooele, Utah

Analysis Date: dﬁo}, TNT TestKitID: | & “Jé’ < _f'/o}
Batch Number: S Cc Analyst Initial: '
Wavelength Used 340 nm Instrument: Hach DR2000
AbSyackground: 0.00 0 o Reporting Limit: 0.7 ppm
(If the reading is greater than + 0.002 in magnitude. clean cuvettes and redo steps 2a - 2g.
TNT Conc. (ppm)
No. Sampie ID Lab ID | AbSiiia | AbSimpe | Calculated ' Reported Comments
i Method Blank C-01 | o, 000 | © 500 ’
2 Laboratory Control C-02 | o.po2 | 8.704
3 (K6 C C-03 | goo¢f| 0.087 Pinle
4 [K&C Dwp C-04 | §.0v3>| 00| Lab. Dup.  Fpic
5 (U4A C-05 | ppoz2| go2]
6 (M43 C-06 | 5.00%| 8.0(b
7 [M4C C-07 [ 9,003 | 9,089 Piul
8 [KeC ED C-08 | 5,003~ | 0.0l Puic
9 (M 4A C-09 |s.00f | 0064
o] (6B C-10 [ o012 | 0,268 Gt gilfng = okt
11 / Moyl C-11 10,004 | a.182~ Y Poal<
12 1 A EA C-12 | ool | 0,013
13 IpL &R C-13 | 0000 | 0.082
14 [(N&C C-14 o012 0,277 Ligd wollnw - ¥,
15 C-15 77
16 C-16 l
17 C-17
18 C-18
19 C-19
20 C-20

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

QA officer Review/Initial:
Laboratory Manager Review/In

Date:
Date:
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Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 107
Tooele Army Depot - Tooele, Utah

Analysis Date: -’-{-/ 0L RDX Test Kit ID:
Batch Number: C Analyst Initial:
Wavelength Used: 510 nm Instrument:
AbShackeround: S 5.500 " Reporting Limit:

JKiiz2s

10/02

i,

Spectro 22

0.8 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

RDX Conc. (ppm)

No. Sample ID Lab ID | Absgmpie | Calculated | Reported Comments
1 Method Blank C-01 0.060

2 Laboratory Control C-02 | 0.073

3 [ KbHC C-03 | o.ou

4 (KoCdaw | C-04 | ponn Lab. Dup.

5 IM<LA ] C-05 | v.ooe

5 e C-06 | 0.00Y

7 | M4l C-07 | 0.010

3 [KoC ED C-08 | 0.00%

[RMp A& C-09 | 0.4y pondt

10 7M_/y 3 C-10 | 0.0u5 verw  stehF punls
Ll [MbC C-11 | c.00 I

12 ( A ;’A’ C-12 0 .00%

i3 [ NS C-13_| p.ool -
14 [NEC C-14 | o.007

15 1 S7A4 C-15 | ©.09s §¢ dd.

16 | KA C-16 | 0.092 S« L.

17 C-17

18 C-18

19 C-19

20 C-20

Notes: 1) Abs for lab control sample must be between 0.069 to 1.079 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

Date:
Date:

QA officer Review/Initiai:
Lab. Manager Review/Initial:
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DATA VALIDATION REPORT - Level I1I Review

SDG No.:_ 4/8/02 Fraction:_ TNT & RDX

Lab: Field Lab . _ _Project Name:_ Tooele

Reviewer: RA Date: April 9, 2002

This report presents the findings of a review of the referenced data. The report consists of this
summary, a listing of the samples included in the review, copies of data reports with data qualifying
flags applied, supporting documentation, and an explanation of the data qualifying flags employed.
The review performed is based on the USEPA National Functional Guidelines for Data Review
modified to reflect the level of review requested, the specifics of the analytical method employed, and
provisions of the approved project specific QAPP.

Major

Anomalies: None.

Minor

Anomalies: The %RPD for the field duplicate pair 2J7B/2J7BFD (53%) was greater than the QC
limit (i.e. 35%) for RDX. These results were flagged “J.f” in these samples.

Correctable
Anomalies: None.

Comments: None.

Signed: _{obrvnall v cm

SWMU 10
KR CMS-TEAD
\ E“ 1 66
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p4/88/2882 18:37

4358437703

HAMPTON INN - TOOELE ‘

Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Analysis Date:  4/8/02
Batch Number: A
Wavelength: 540
ij&mdgmwﬁ: - 0.000

PAGE 82

CALCURATION:  ADS0aipie{ADS: 00X 4)

0.0323

 TNT Test Kit ID: 7002000 1E1165

Analyst Initial: MS AS
Instrioment: Hach DR2000
Reporting Limit: 0.7 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

e

T B T T T TNT Co;lz‘(ppm) T T
No. Sample ID LabID | AbSisicat | APSungte | DF | Calculated | Reported |/ Comupents | i
1 | MethodBlank | A-61 | 0.000 | 0002 ] 1 0.1 0.7U ]
2 |Laboratory Control] A-02 | 0.002 | 0318\ 1 9.6 96
3 ITSA A-03 | 0011 | 0.100 ] 1.7 1.7 |dight pink
4 | 1TSALABDUP | a-04 | 0011 | 0.100 1 1.7 1.7 Yslight pink
5 ITSB A05 | 0008 | 0.169 1 42 42 |pink
6 1TSC A-06 | 0014 | 0242 i 5.8 5.8 /lbubblegum pink
7 1T5C FD A-07 | 0015 | o255 | 6.0 6.0 {bubblegum pink
8 1E4A A08 | 0002 | 0.007 1 0.0 07U
9 1E4B A09 | 0002 | 0.004 i 0.1 07U
10 1E4C A-10 | 0.002 | 0.008 1 0.0 0.7U
11 1H4A A1l | 0003 | 0.013 i 0.0 0.7U _ |slight yellow
12 1H4B A12 | 0.002 | 0.002 1 -0.2 07U v/
13 1H4B FD A-13 | 0.002 | 0.003 1 -0.2 07U
14 184C A-14 0.002 0.002 1 -0.2 0.7U  lvery slight yellow
15 13A A15 | 0002 | 0.002 1 -0.2 07U
{6 113B A-16 | 0002 | 0.008 1 0.0 0.7U
17 113C A17 | 0003 | 0.027 1 0.5 0.7U  |very slight pink
18 1L3A A-18 0.003 §.021 1 0.3 0.7U |very slight yellow
19 1L3B A-19 | 0001 | 0.003 1 0.0 07U
20 1L3C A20 [ o010 | o151 | 1 3.4 3.4 |

Notes; 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.

2) TNT conc. in method blank must be Jess than the reproting limit (0.7 ppm).

SWMU 10
KR CMS-TEAD
E-169




p4/08/2692 18:37 4358437783 HAMPTON INN - TCOELE - PAGE 63

Calculation Worksheet - RDX Analysis

TNT Washout Facility - SWMU 10 CALCULATION;: Abs-(0.014/2.54)
Toocle Army Depot - Tosele, Utah 002257254
Analysis Date:  4/8/02 RDX Test Kit ID: 7085000 1K1125
Batch Number: A  Analyst Initial: MS AS
Wavelength: 510 nm ' Instrument: Spectro 22
AbSiaieground’ -0.000 Reporting Limit: 0.8 ppm
(If the reading is greater than + 0.002 in mwagnitude, clean cuvettes and redo steps 2a - 2g.)
RDX Conc. (ppm) |

No. Samplej[_lf) _ LabID | Absﬁ_’ﬂ_et DF | Calculated l Reported Comments

1| MethodBlank [ A-01 [  goos] 1 | .02 08U J _—

2 | Laboratory Control| A-02 7008 1 8.4 8.4

3 1T5A A-03 1.637] 1 184.2 184.2  [red

4 1TSA LAB DUP A-04 1.225] 1 137.7 137.7  [red

5 1T58 A-05 0.272] 1 30.1 30.1  lpink

6 1T5C A-06 0.013] 1 0.8 0.85

7 1TSCFD A-07 0.013] 1 0.8 0.85

8 1E4A A-08 - 0.005] 1 -0.1 0.83U

9 1E4B A-09 0.004! 1 -0.2 08U

10 1E4C A-10 6.005] 1 -0.1 08U

11 1H4A A-11 0.004] 1 -0.2 0.87

12 1H4AB _ A-12 0.005] 1 ~0.1 0.8U

13 1H4B FD A-13 0.006] 1 0.1 08U

14 1HAC A-14 0.005] 1 -0.1 0.8U

15 1J3A A-15 0004 1 0.2 08U

16 1338 A-16 0.004] 1 -0.2 08U

17 113C A-17 0.004] 1 -0.2 0.8U

18 1L3A A-18 0.006] 1 0.1 08U

19 1138 A-19 0.005} 1 -0.1 0.8 U
20 11.3C A-20 0.005] 1 01 | osu [

Notes: 1) Abs for lab control 'saﬂple must be between 0.069 to 0.108 for the test o be in control.

2) RDX conc. in method blank must be less than the reproting Y¥imit (0.8 ppm).

Date: Y/Jc7._
Date: J@ p2-

QA officer Review/Initial &<
Lab. Manager Review/Iigezr—27.~ /Ao //-

'
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HAMPTON INN - TOCELE

Calculation Worksheet - TNT Analysis
TNT Washount Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

PAGE -84

CALCULATION:  ADSsompinl ADS iy X4)

0.0323

Analysis Date:  4/8/02 TNT Test Kit ID: 7002000 1E1165
Batch Number: B Analyst Tnitial: MS AS
Wavelength: 540 nm Instrument; Hach DR2000
AbSy i oromdtt 0.000 Reporting Limit: 0.7 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
— T T e [ ]
i No. Sample ID Lab ID | Absiunt | AbSsampic _DF | Calculated | Reported " Comments
1 Method Blank B-01 | 0.003 [ 0.001 1 0.3 07U/
2 | Laboratory Control| B-02 | 0.005 0308 v 1 8.9 3.9
3 IN3A B-03 | 0.007 0.081 1 1.6 1.6 {slight pink
4 IN3A LAB DUP B-04 0.008 0.09} 1 1.8 1.8 light pink
5 IN3B B-05 -0.001 0.002 1 0.2 07U
6 IN3C B-06 -0.001 0.002 I 0.2 07U
7 2B6A B-07 | -0.001 0.019 i 0.7 0.7
8 2B6B B-08 -0.002 -0.001 1 02 07U
9 2B6C B-09 -0.002 0,025 1 1.0 1.0
10 ZBBA B-10 0.003 0.025 1 0.4 07U [slight pink
| 11 ?B8B B-11 | 0002 | 0002 | 1 0.3 07U
[ 12 2R8C B-12 | -6.002 | 0.001 1 0.3 07U
13 2D6A. B-13 0.001 0.023 1 0.6 0.7U
LM 2D6B B-14 -0.001 0.010 1 0.4 07U
13 2D6eC B-15 0,002 0.003 1 0.3 0.7U
16 2Y7A B-16 0.001 0.049 1 1.4 i4 very slight brown/ pink
17 2178 B-17 -0.001 0.017 1 0.7 0.7U
i8 2J7C B-18 0.000 0.045 1 1.4 14 light pink
19 2J7B FD B-19 -0.001 0.020 1 0.7 Q.7
207  2M3A B-20 | 0010 | 0.120 1 25 | 25 . jveryslightbrown/ pink

Notes: 1) Abs for lab conirol sample must be between 0.307 to 0.373 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

QA officer Review/Initia
Laboratory Manager

ate NS
Date ;’IE gL
SWMU 10
KR CMS-TEAD
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Calculation Worksheet - RDX Analysis

85

TNT Washout Facility - SWMU 10 CALCULATION; Abs-(0.014/2 54)
Tooele Army Depot - Tooele, Utah 0.022572.54
Analysis Date:  4/8/02 RDX Test Kit ID: 7085000 1K1125
Batch Number: B Analyst Initial: MS A8
Wavelength: 510 nm Instrument: Spectro 22
AbSpsaground: -0.000 Reporting Limit: 0.8 ppm
(If the reading is greater than 1 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
RDX Cone, (ppm)

No.|  Sample ID LabID | Absuwgle | DF | Calculated | Reported Comments

1 | MethodBlank | B-01 | -0001 | 1 07 [ osuV

2 | Laboratory Control| B-02 0.069 | 1 7.1 7.1 |pink

3 IN3A B-03 | -0.005 1 -1.2 08U v

4 { INSALABDUP | B-04 -0.005 1 -1.2 08U 7

5 IN3B B-05 0.003 1 0.3 08U

6 IN3C B-06 0.005 1 0.1 0.8U

7 2B6A B-07 0.004 1 -0.2 0.8U

8 2B6B B-08 0.003 1 -0,3 08T

9 2B6C B-09 0.004 1 -0,2 08U

10 2B8A B-10 0.335 1 37.0 37.0  lvery pink

11 2B8B B-11 0.010 1 0.5 080

12 2B8C B-12 0.019 1 1.5 1.5

13 2D6A B-13 0.040 1 3.9 3.9  lpink

i4 2D6B B-14 0.007 1 0.2 08U

15 2D6C B-15 0.005 1 -0.1 08U

16 2J7A B-16 0,047 i 4.7 4.7 pink

17 2178 B-17 0.035 1 33 3.3 |pink

18 237C B-18 0.195 1 213 213 |very pink

19 2J7B.FD B-19 0.056 1 5.7 5.7 pink

20 | 2M8A B-20 | -0.516 1 574 574  |dark pink

Notes: 1) Abs for lab control sample must be between 0.069 to 0.108 for the test to be in control,

- 2) RDX conc. in method blank mmust be less than the reproting limit (0.8 ppm).

QA officer Review/Initigl Date: O
Lab, Manager Review/frga( Date: //70/p2_
SWMU 10
KR CMS-TEAD
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DATA VALIDATION REPORT - Level 111 Review

SDG No.:__4/8/02 Fraction:_ TNT & RDX
Lab: Field Lab Project Name:__Tooele
Reviewer: RA Date: April 17, 2002

This report presents the findings of a review of the referenced data. The report consists of this
summary, a listing of the samples included in the review, copies of data reports with data qualifying
flags applied, supporting documentation, and an explanation of the data qualifying flags employed.
The review performed is based on the USEPA National Functional Guidelines for Data Review
modified to reflect the level of review requested, the specifics of the analytical method employed, and
provisions of the approved project specific QAPP.

Major
Anomalies: None.

Minor
Anomalies: The %RPD for the field duplicate pair 2Y7B/2J7BFD (53%) was greater than the QC
limit (i.e., 35%) for RDX in batch B. These results were flagged “J,” in these samples.

Correctable
Anomalies: None.

Comments: It should be noted that some LCS absorbances were less than the lower control limit
specified in the method for TNT and RDX. The manufacturer, SDI, was contacted and
required to conduct a stability study using the same TNT and RDX standards used in
the field. The study indicated that the standard shipped to the field was degraded. URS
then required SDI to re-certify the standard. Four replicate analyses were performed,
under controlled conditions, of the standard lots in question. The average absorbance
+/-3 X STDEV was used to establish new control limits for the LCS analyses. All
absorbances were within the newly established window.

Signed: J{ dﬂ/ﬁf@%/
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Apr-16-82 12:22pm From~SD! O 302-456-6782 T-337  P.01/81 F-583

HILH T
=T

Jason Ai

URS Corp.

849 Irtemational Drive, Suite 320
Linthizum, MD 21090

Strate 3ic Diagnostics Incorporated
111 Pencader Drive
Newa'k, DE 19702

Dear ."ason,

Thant: you for using our Ensys TNT and RDX test kits on your Tocele Project. We truly appreciate doing business
with UURS, and your office in particular. The Ensys TNT and RDX test kits passed our internal QC and are
functioning properly. SDI has recently run both the Ensys TNT and RDX test kits for the lots that you are using and

shown that the QA/QC standards are resulting in absorbance values lower than indicated in the User's Guide.

The absorbances that SDI has obtained using a Hach DR2010 {or the TNT and RDX standards are:

TNT: RDX:
0.291 3.171
0.29C 0.150
0.265 : 0.151
0.27¢ 0.141

Base:! upon the the absorbance values that SDI has provided you, your calculations for the upper control limit and
lower control limit for the test kits are correct,

Sincerely,
Rich Quashne

Soutlieastern Account Manager
Strategic Diagnostics, Inc.
(800 544-8881 x244

(3021 456-6782 (Fax)
rqua:hne@sdix.com

Straregic Diagnostics Incorporated, 111 Pencader Dr., Newark, DE 19702 '(302) 456-6789, (800) 544-8881
E-174
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Extraction Log - TNT and RDX Analysis

TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/3/02 Extraction Kit ID: 7085000 1K1125
Batch Number: A Analyst Initial: MS AS
Sample Solvent Extract
No. Sample ID Lab ID |Weight (g)| Add (mL) Color Comment
! Method Blank A-01 50 ml Laboratory QC sample
2 Laboratory Control A-02 50 ml Laboratory QC sample
3 ITS5A A-03 10.031 50 ml 040802 0732
4 1T5A LAB DUP A-04 5.987 50 ml Laboratory QC sample
5 1TSB A-05 10.012 50 mi 40802 0735
6 1'T5C A-06 10.002 50 ml red/grey 40802 0740
7 ITSC FD A-07 10.022 50 ml red/grey 40802 0740
8 1E4A A-08 10.003 50 ml grey/brown 40802 0820
9 1E4B A-09 16.016 50 ml 40802 0822
10 1E4C A-10 9.989 50 mil. 40802 0827
11 IH4A A-11 9.990 50 ml 40802 0835
12 1H4B A-12 10.010 50 mi 40802 0837
13 1H4B FD A-13 10.006 50 ml 40802 0837
14 1H4AC A-14 10.011 50 ml 40802 0842
15 1I13A A-15 9.990 50 ml |L. grey/brown 40802 0900
16 1J3B A-16 10.021 50ml |L. grey/brown 40802 0902
17 1J3C A-17 10.020 50 ml |L. grey/brown 40802 0908
18 1L.3A A-18 10.008 50 ml |L. grey/brown 40802 0920
19 1L3B ~ A-19 | 10022 | 50ml |L.grey/brown 140802 0922
20 1L3C A-20 10.000 50 ml 40802 0927
Note/Comment;

QA officer Review/Initial:

Laboratory Manager Review/Initic

N
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Date: \féc*% —
Date:  ify )//afb
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 10 CALCULATION:  ABScarpe-{AbS 1eaX4)

Tooele Army Depot - Tooele, Utah 0.0323
Analysis Date:  4/8/02 TNT Test Kit ID: 7002000 1E1165
Batch Number: A Analyst Initial: MS AS
Wavelength: 540 nm Instrument: Hach DR2000
AbSpackground’ 0.000 Reporting Limit: 0.7 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
TNT Cone. (ppm)
No. Sample ID Lab ID | AbSiiia | AbSqmpie | DF | Calculated | Reported | Comments
1 Method Blank A-0l 0.000 0.002 i 0.1 07U
2 {Laboratory Control| A-02 0.002 0.318 ! 9.6 9.6
3 1T5A A-03 0.011 0.100 1 1.7 1.7 |slight pink
4 1TSA LAB DUP A-04 0.011 0.100 1 1.7 1.7 slight pink
5 1T5B A-05 | 0008 | 0.169 I 42 42  |pink
6 1T5C A-06 0.014 0.242 1 5.8 5.8 bubblegum pink
7 1T5C FD A-07 0.015 0.255 l 6.0 6.0 bubblegum pink
8 1E4A A-08 0.002 0.007 1 0.0 07U
9 1E4B A-09 0.002 0.004 1 -0.1 07U
10 1E4C A-10 0.002 0.008 H 0.0 0.7U
11 1HAA A-11 | 0.003 0.013 1 0.0 0.7U |slight yellow
12 1H4B A-12 0.002 0.002 1 -0.2 0.7U0
13 1H4B FD A-13 0.002 0.003 | -0.2 0.7U
14 {H4AC A-14 0.002 0.002 1 -0.2 0.7 U [very slight yellow|
15 1J3A A-15 0.002 0.002 1 0.2 0.7U0
16 1J3B A-16 0.002 0.008 { 0.0 07U
17 1J3C A-17 0.003 0.027 1 0.5 0.7U lvery slight pink
18 1L3A A-18 0.003 0.021 1 0.3 0.7U |very slight yellow
19 1L3B A-19 | 0001 | 0.003 1 00 | 07U
20 1L3C A-20 0.010 0.151 1 34 3.4

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

P P ,
QA officer Review/Initial: 7/ é/ Date:
Laboratory Manager Revie % vi-ff~ Date:

SWMU 10
— KR CMS-TEAD
E-178




Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10 CALCULATION: Abs-(0.014/2.54)
Tooele Army Depot - Tooele, Utah 0.0225/2.54

Analysis Date:  4/8/02 RDX Test Kit ID: 7085000 1K1125
Batch Number: A Analyst Initial: MS -~ AS
Wavelength: 510 nm Instrument: _Spectro 22
AbSyacxground: -0.000 '  Reporting Limit: 0.8 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
RDX Conc. (ppm)
No. Sample ID Lab ID | AbSgmpe | DF [ Calculated | Reported Comments
1 Methiod Blank A-01 0.004 L -0.2 0.8U
2 | Laboratory Control | A-02 0.08 1 8.4 8.4
3 ITS5A A-03 1.637 1 184.2 184.2  |red
4 1TSA LAB DUP A-04 1.225 l 137.7 137.7  |red
5 1T5B A-05 0.272 1 30.1 30.1  |pink
6 1T5C A-06 0.013 1 0.8 0.85
7 ITSCFD A-07 0.013 1 0.8 0.85
8 1E4A A-08 0.005 | -0.1 0.8U
9 1E4B A-09 0.004 1 0.2 08U
10 1E4C A-10 0.005 L -0.1 08U
11 1H4A A-11 0.004 1 -0.2 08U
12 1H4B A-12 0.005 1 -0.1 08U
13 1H4B FD A-13 0.006 1 0.1 08U
14 1H4C A-14 0.005 1 -0.1 0.8U
15 LI3A A-15 0.004 1 -0.2 0.8U
16 1J3B A-16 0.004 1 -0.2 0.8U
17 1J3C A-17 0.004 1 -0.2 08U
18 1L3A A-18 0.006 1 0.1 08U
19 (1L3B A-19 0.005 1 -0.1 0.8U
20 1L3C A-20 0.005 1 -0.1 03U

Notes: 1) Abs for lab control sample must be between 0.045 to 0.075 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

QA officer Review/Initial: ,/// p Date: ~7/{ e
Lab. Manager Review/Initiad_—dg" /A 7 -L1v Date: 02—
!’/_V [ v
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/8/02 Extraction Kit ID: 7085000 1K 1125
Batch Number: B Analyst Initial: MS AS
Sample Solvent | Extract
No. Sample ID Lab ID |Weight (g)] Add (mL)] Color Comment
1 Method Blank B-01 50 ml Laboratory QC sample
2 Laboratory Control B-02 50 ml Laboratory QC sample
3 IN3A B-03 10.024 50 mi | grey/brown [040802 0945
4 IN3A Lab Duplicate B-04 10.026 350 ml | grey/brown |Laboratory QC sample
5 IN3B B-05 10.001 50 ml 040802 0947
6 IN3C B-06 10.026 50 mi 040802 0952
7 2B6A B-07 10.028 50 mi L.grey 040802 1010
3 2B6B B-08 10.013 50 mi 040802 1012
9 2B6C B-09 9.999 50 ml 040802 1017
10 2B8A B-10 10.027 50 ml | grey/brown [040802 1040
11 2B8B B-11 10.005 50 mi 040802 1042
12 2B&C B-12 10.009 50 ml 040802 1047 ]
13 2D6A B-13 10.006 50 m} 040802 1135
14 2D6B | B-14 10.000 50 ml 040802 1137
15 2D6C B-15 10.018 50 ml 040802 1142
16 2J7A B-16 10.008 50 ml grey 040802 1155
17 2J7B B-17 10.025 50 ml 040802 1157
18 2J7C B-18 10.025 50 ml 040802 1205
19 2J7B FD B-19 10.028" 50 ml 040802 1157
20 IMSA B-20 10.007 50 mi grey/brown ]040802 1230
Note/Comment:
s VAN 4

QA officer Review/Initial: é/ Date: 2/~
Laboratory Manager Review/Initial: / :i;& :%Q £ _/;/é/:_« Date: 02
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 10

Tooele Army Depot - Tooele, Utah 0.0323

Analysis Date:  4/8/02 TNT Test Kit ID: 7002000 1E1165
Batch Number: B Analyst Initial: MS AS
Wavelength: 540 nm Instrument: Hach DR2000
ADbSpackground: 0.000 Reporting Limit: 0.7 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

CALCULATION:  ADScomug-(ADSimX4)

TNT Conc. (ppm)
No. Sample ID Lab ID | AbSiiga | APSumpe | DF | Calculated | Reported Comments

1 Method Blank B-01 0.003 0.001 1 0.3 070
2 |Laboratory Control| B-02 0.005 0.308 1 3.9 8.9
3 IN3A B-03 0.007 0.081 { 1.6 1.6 slight pink
4 IN3A LABDUP B-04 0.008 0.091 1 1.8 1.8 light pink
5 IN3B B-05 -0.001 0.002 i 0.2 0.7U0
6 IN3C B-06 -0.001 0.002 1 0.2 07U
7 2B6A B-07 -0.001 0.019 i 0.7 0.7

IE 2B6B B-08 | -0.002 | -0.001 1 0.2 07U
9 2B6C B-09 -0.002 0.025 I 1.0 1.0
10 2B8A B-i0 0.003 0.025 L 04 0.7U |slight pink
11 2B&B B-11 -0.002 0.002 1 0.3 070
12 2B8C B-12 -0.002 0.001 1 0.3 07U
13 2D6A B-13 0.001 0.023 i 0.6 070
14 2D6B B-14 -0.001 0.010 1 0.4 07U
i5 2D6C B-15 -(3.002 0.003 1 0.3 07U
16 2I7TA B-16 0.001 0.049 1 14 1.4 very slight brown/ pink
17 2J78B B-17 -0.001 0.017 i 0.7 070
18 2J7C B-18 0.000 0.045 1 1.4 14 light pink
19 2J7B FD B-19 -0.001 '| 0.020 l 0.7 0.7
20 2MS8A B-20 0.010 0.120 1 2.5 2.5 very slight brown/ pink

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

—

QA officer Review/Initial: o Date:
Laboratory Manager Revies :.\ Date:
SWMU 10
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Calculation Worksheet - RDX Analysis . ,
TNT Washout Facility - SWMU 10 CALGULATION: Abs-(0.014/2,54)

Tooele Army Depot - Tooele, Utah 0.0225/2.54

Analysis Date:  4/8/02 RDX Test Kit ID: 7085000 LK 1125
Batch Number: B Analyst Initial: MS AS
Wavelength: 510 nm Instrument: Spectro 22
AbSpyckground: -0.000 Reporting Limit: 0.8 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

[ .

RDX Conc. (ppm)
No. Sample ID Lab ID | AbSgmpe | DF | Calculated | Reported Comments
1 Method Blank B-01 -0.001 1 -0.7 08U
2 | Laboratory Control | B-02 0.069 1 7.1 7.1 pink
3 IN3A B-03 -0.005 1 -1.2 083U
4 1IN3A LAB DUP B-04 -0.005 { -1.2 08U
5 IN3B B-05 0.003 1 -0.3 083U
6 IN3C B-06 0.005 l -0.1 08U
7 2B6A B-07 0.004 | -0.2 0.8U
8 2B6B B-08 0.003 | -0.3 08U
9 2B6C B-09 0.004 1 0.2 0.8U
10 2B8A B-10 0.335 1 37.0 37.0  {very pink
11 2B8B B-11 0.010 { 0.5 08U
12 2B8C B-12 0.019 1 1.5 1.5
13 2D6A B-13 0.040 1 3.9 3.9 pink
14 2D6B B-14 0.007 1 0.2 08U
15 2D6C B-15 0.005 1 -0.1 0.8U
16 2J7A B-16 0.047 | 4.7 4.7 pink
17 2J7B B-17 0.035 1 3.3 3.3 pink J;
18 2J7C B-18 0.195 1 21.3 21.3  |very pink
19 2]J7B FD B-19 0.056 1 5.7 57 |pink T
20 2MS8A B-20 0.516 1 57.4 574 dark pink

Notes: 1) Abs for lab control sample must be between 0.045 to 0.075 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

e i
=

L 3
QA officer Review/Initial: ,/'/47‘/ Date:

Lab. Manager Review/Initia %" /Ao Mo Date:
Ly
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Calculation Worksheet - RDX Analysis |
TNT Washout Facility - SWMU 10 CALCULATION: Abs-(0.014/2.54)

Tooele Army Depot - Tooele, Utah 0.0225/2.34
Analysis Date:  4/8/02 RDX Test Kit ID: 7085000 1K1125
Batch Number: A Analyst [nitial: MS AS
Wavelength: 510 nm [nstrument: Spectro 22
AbSpakgrowd: = 9.000 Reporting Limit: 0.8 ppm
(If the reading is greater than + 0.002 in magnitude. clean cuvettes and redo steps 2a - 2g.)
RDX Conc. (ppm)

No. Sample D Lab 1D | AbSampe | DF | Calculated | Reported Comments

1 Method Blank A0l | f.oo¥ ]

2 | Laboratory Control| A-02 | 0.020 1

3 1TSA A03 | /.637 I >y

4 | 1T5A LAB DUP A-04 | /.225 1 -

5 1T5B A0S | £.272 | 1 Dl

6 1T5C A-06 | 0, D13 1 |

7 1T5C FD A07 | H.o/3 1

8 1E4A A-08 | 0.005 !

9 1E4B A09 | g oo¥ | 1

10 1E4C | a0 | g.005 [

11 1H4A A1l | 0.00# | 1

12 IH4B A-12 | g.005 | i

13 1H4B FD A-13 0,00k 1

14 1H4C A-14 0.005 !

15 113A A-15 | D. co¥ 1

16 1J3B A-16 | p.00O¥ | 1

17 113C A-17 | 8.00¥ | 1

18 1L3A A-18 | .00k !

19 1L3B A-19 9.005 1

20 1L3C A-20 0.005 1

Notes: 1) Abs for lab control sample must be between 0.069 to 0.108 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

QA officer Review/Initial: ‘ Date:
Lab. Manager Review/Initia Date:
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Analysis Date:  4/8/02 TNT Test Kit ID: 7002000 1E1165
Batch Number: A Analyst Initial: MS AS
Wavelength: 540 nm [nstrument: Hach DR2000

AbSpaciground: O-000 Reporting Limit: 0.7 ppm

(If the reading is greater than + 0.002 in magnitude. clean cuvettes and redo steps 2a - 2g.)

—

TNT Conc. {(ppm)

No. Sampie D Lab ID | AbSuital | AbSqampte | DF | Calculated | Reported Comments

1 Method Blank A-01 [0.000 0.00% 1

2 | Laboratory Control{ A-02 |[0.002 | 0.3:% 1

3 1T5A A-03 | 0.011 | 6.10m 1 Slishk  puwle
4 | 1TSALABDUP | A-04 {0,051 | 9100 1 S

5 1T5B A-05 2.008 1 0,169 1 A

6 1T5C A06 |ood | 0242 | 1 hanhlgum et

7 ITSCFD A-07 0.0i5 0.155 1 hmhhiju.m‘ Oa lb
8 1E4A A-08 | 0,002 | 0-007 1 ) o

9 1E4B A-09 | 0. 5602 | 0.004 1

10 1E4C A-10 | 0.002. | 0.008 L

11 1H4A A-11 10.003 | 0.013 | sl 1 Uao
12 1H4B A-12 | o.002 | 0.002 1 ‘

13 1H4B FD A-13 {0.co2 | D.co3 1

14 1H4C A-14 |0.002% | O.002L 1 Vot Shigkt we{iew
15 113A A-15 lo.oo2 | 0.002 1 LY

16 1J3B A-16 |0.coz | (.C08 1

17 1J3C A-17 1 0.003 | 0.027 1 Veos Shew ok
18 1L3A A-18 | D.003 §.024 1 \im‘ lem& :.ci(w
19 1L3B A-19 |o.001 | 0.00% 1 i i
20 1L3C A-20 |0.010 | O.15] 1

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

QA officer Review/Initial: Date:
Laboratory Manager Reviex Date:
SWMU 10
— KR CMS-TEAD
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: +4/8/02 Extraction Kit ID: 7085000 1X1125
Batch Number: B Analyst Initial: MS AS
Sampie Solvent | Extract
No. Sampie ID Lab ID | Weight (g)| Add (mL)| Color Comment
1 Method Blank B-01 50 ml Laboratory QC sample
2 Laboratory Control B-02 50 ml Laboratory QC sample
3 IN3A B-03 | {0.92Y 50 mi | $1/5m= 040802 0945
4 IN3A B-04 | j0.02(, | 50ml /  |Laboratory QC sample
5 IN3B B-05 10. 00| 50 ml 040802 0947
6 IN3C B-06 jd-o2b 50 mi 040802 0952
7 2B6A B-07 | i0.028 50ml [ M9%F 040802 1010
8 2B6B B-08 | (0:0{3 | som |  |040802 1012
9 2B6C B-09 9.999 50 mi 040802 1017
10 2B8A B-10 {0.027 SOmi M/b"“" 040802 1040
11 2B8B B-11 10, 005 S50 mi 040802 1042
12 2B8C B-12 | J0.00 | S50ml 040802 1047
13 2D6A B-13 10 .OOio S50 mi 040802 1135
14 2D6B B-14 [7.00D 50 ml 040802 1137
15 2D6C B-15 10.0/% 50 ml 040802 1142
16 2J7A B-16 ‘{O 009 50ml |4 040802 1155
17 2J7B B-17 | j0.615 50 ml 040802 1157
18 2J7C B-18 | /0.025 | 50ml 040802 1205
19 2J7B FD B-19 (0.02% S50 mi ) 040802 1157
20 2MSA B-20 | 0.007 50ml | Misewn |040802 1230
Note/Comment:
QA officer Review/Initial: Date:
Laboratory Manager Review/Initial: , Date:
SWMU 10
«~— KR CMS-TEAD
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Calculation Worksheet - TNT Analysis

TNT Washout Facility - SWMU 10 CALCULATION:  AbScania-(AbS i X4)
Tooele Army Depot - Tooeie, Utah 0.0323
Analysis Date: 4/3/02 TNT Test Kit ID: 7002000 1E1165
Batch Number: B Analyst Initial: MS AS
Wavelength: 540 nam {nstrument: Hach DR2000
AbSpacieround: 0.000 Reporting Limit: 0.7 ppm
(If the reading is greater than + 0.002 in magnitude. clean cuvettes and redo steps 2a - 2g.)
TNT Conc. {(ppm)
No. Sample ID Lab ID | AbSinitai | AbSsampie | DF | Caiculated | Reported Comments
1 Method Blank B-01 10.003 {0 00 !
2 | Laboratery Control| B-02 |0.c05 | 0.30% 1
3 IN3A B-03 [0.007 | 0.08| I He _sheind— sak
4 IN3A B-04 |9.00¢ | 0.0%1 1 Lab Dup  lowr i
5 IN3B B-05 |-0.00l | 0.002 ! ' j
6 IN3C B-06 |-0.0c0! | 0.00L 1
7 2B6A B-07 |-0.00 0.0\ 1
3 2B6B B-08 {-0.002 | -0.00) 1
9 2B6C B-09 i-0.c002 0.025 1
10 2BSA B-10 |-583+@ 0.025 1 5ot sink
11 2BSB B-11 |-0.002 | 0.00% 1 o
12 2B8C B-12 |-0.202 | 6.00} 1
13 2D6A B-13 | 0.001 0.023 1
14 2D6B B-14 {-0.00/ 0.019 1
15 2D6C B-15 |-0.002 | 0.00% 1
16 2J7A B-16 | Q.00 §.ov4 4 1 Jeor Shcht bravn /g
17 2J7B B-17 |-0.00! | 0.017 1 ‘ -
18 2J7C B-18 | 0.000 | 0.0ys 1 Diaht puic
19 2J7BFD | B-19 |-o0.001 | 0.0%0 1 T
20 2MSA B-20 | 0.0t0 0-120 1 Jooman [ putt, Lot

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.
2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

QA officer Review/Initial: Date:
Laboratory Manager Revies Date:
SWMU 10
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Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10 CALCULATION: Abs-(0.014/2,54)

Tooele Army Depot - Tooele, Utah 0.022572.54

Analysis Date: 4/8/02 RDX Test Kit [D: 7085000 1K1125
Batch Number: B Analyst Initial: MS AS e,
Wavelength: 510 nm Instrument: Spectro 22
AbSpacicground: 6. 500 Reporting Limit: 0.8 ppm

(If the reading is greater than = 0.002 in magnitude. clean cuvettes and redo steps 2a - 2g.)

RDX Conc. (ppm) .
No. Sample ID LabID | AbSqampe | DF | Calculated | Reported Comments
{ Method Blank | B-01 | —-p0.00/ 1
2 | Laboratory Control| B-02 | 0.06% 1
3 IN3A B-03 ~0. 00S |
4 IN3A B-04 | —¢.005 1
5 IN3B B-05 | 4.903 1
6 IN3C B-06 { . 005 1
7 7B6A B-07 | 0.00¢4 | 1
8 2B6B B-08 | 0.00% 1
9 2B6C B-09 | p.00% |
10 2B3A B-10 | ).%%5 | 1
11 2B8B B-11 | 8.p70 1
12 2B8C B-12 | p.019 !
13 2D6A B-13 | D.0v¥0 1
14 2D6B B-14 { 9.607 1
15 2D6C B-15 | 0.005 1
16 2J7A B-16 | 0.0¥7 1
17 2]J7B B-17 | 0.035 1
18 217C B-18 | 0. /95 1
19 2J7B FD B-19 | 0.0% 1
20 2MSA B-20 | &#.5/6 1

Notes: 1) Abs for lab control sample must be between 0.069 to 0.108 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

QA officer Review/Initial: Date:
Lab. Manager Review/Initia Date:
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DATA VALIDATION REPORT - Level III Review

SDG No.: 4/9/02 o __Fraction:__TNT & RDX
Lab: Field Lab___ i Project Name:__Tooele
Reviewer: RA o Date: April 10, 2002 _

This report presents the findings of a review of the referenced data. The report consists of this
summary, a listing of the samples included in the review, copies of data reports with data qualifying
flags applied, supporting documentation, and an explanation of the data qualifying flags employed.
The review performed is based on the USEPA National Functional Guidelines for Data Review
modified to reflect the level of review requested, the specifics of the analytical method employed, and
provisions of the approved project specific QAPP.

Major
Anomalies: None.

Minor
Anomalies: None.

Correctable
Anomalies: None.

Comments: It should be noted that the detection limit was raised for the RDX analysis in sample
IT5B DIL due to dilutions. It should also be noted that TNT results from samples
2R8A, 2RRAFD, 2T8C, 2T3CFD; and RDX results from samples 2R8A, 2R8AFD,
2R 8B, and 2T8A need to be diluted and re-analyzed.

Signed: Q[ﬁ’:)h anadl- J@if#’{?@m&;

SWMU 10
KR CMS-TEAD
E-188
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/9/02 Extraction Kit ID: 1k1125
Batch Number: A Analyst Initial: AS
Sample Solvent | Extract
No. Sample ID Lab ID |Weight (g){ Add (mL)| Color Comment
1 Method Blank A-01 50 ml Laboratory QC sample
2 Laboratory Control A-02 50 ml Laboratory QC sample
3 2MEB A-03 10.009 50 ml 040802 1232
4 2M8B Laboratory Dup A-04 10.015 50 ml Laboratory QC sample
5 2M8C A-05 10.003 50 mi 040802 1237
6 2R8A A-06 10.005 50ml | brownyellow 040802 1445
7 2R8A FD A-07 10.006 50 ml | brown/yellow 040802 1445
8 2R8B A-08 10.014 50 ml 040802 1449
9 2R8C A-09 10.010 50 mi 040802 1452
10 2R9A A-10 10.005 50 m! 040802 1520
11 2R9B ' A-11 10.005 50 ml A 040802 1522
12 2R9C A-12 10.007 50 ml 040802 1530
13 2P9A A-13 10.007 50 ml 040802 1410
14 2P9B A-14 10.018 50 mi 040802 1412
15 2P9C A-15 10.017 50 mi 040802 1419
16 2L7A A-16 10.008 50 ml 040802 1615
17 2178 A-17 10.004 50 ml 040802 1618
18 2L.7C A-18 10.017 50 ml 040802 1625
19 2T8A A-19 10.019 50 ml 040802 1550
20 2T8B A-20 10.006 50 ml | brownyellow 040802 1552
21 2T8C A-21 10.009 50 ml brown 040802 1600
22 2T8C FD A-22 10.007 50 ml brown 040802 1600

Note/Comment: Extract for RDX 1T5B dilution is from 04/08/02A batch.

QA officer Review/Initial: _ Date: “{/(/ (¢
Laboratory Manager Review/Initial; 0 /A Date: &//0/p2
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Calculation Worksheet - TNT Analysis

TNT Washout Facility - SWMU 10 CALCULAT! ADSsampie=(ADSniX4)
Tooele Army Depot - Tooele, Utah 0.0323
Analysis Date: 4/9/02 TNT Test Kit ID: 1E1165
Batch Number: A Analyst Initial: MS
Wavelength: 540 nm Instrument: Hach DR2000
AbSpckground: 0.000 Reporting Limit: 0.7 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
TNT Conc. (ppm)
No. Sample ID LabID | Absyjia | AbSgumpe | DF | Calculated | Reported Comments
1 Method Blank A-01 0.000 0.000 1 0.0 07U/
2 | Laboratory Control A-02 0.000 0.311 / 1 9.6 9.6
3 2MS8B A-03 0.001 0.033 1 0.9 0.9 very slight pink
4 2M8B Lab Dup A-04 0.002 0.032 1 0.7 0.7 very slight pink
5 2M8C A-05 0.007 0.094 1 2.0 2.0 pink
6 2R8A A-06 0.058 3518 1 1017 101.7 [blood red rerun 5x dil.
7 2R8A FD A-07 0.062 3.627 1 104.6 104.6  {blood red rerun 5x dil.
8 2R8B . A-08 0.010 0.177 1 4.2 4.2 pink
9 2R8C A-09 0.009 0.170 1 4.1 4.1 pink
10 2ROA A-10 0.004 0.060 1 1.4 1.4 slight pink J
11 2R9B A-11 0.003 0.068 1 1.7 1.7 slight pink
12 2R9C A-12 0.019 0.272 1 6.1 6.1 pink
13 2PSA A-13 0.008 0.115 1 2.6 2.6 slight pink
14 2P9B A-14 0.004 0.134 1 3.7 3.7 slight pink/brown
15 2PoC A-15 0.009 0.167 1 4.1 4.1 pink
16 2L7A A-16 0.007 0.076 1 1.5 1.5 {very slight pink
17 2L7B A-17 0.020 0.597 1 16.0 16.0  ldark pink
18 2L7C A-18 0.004 0.167 1 4.7 4.7 pink
19 2T8A A-19 0.024 0.361 1 8.2 8.2 pink/black
20 2TEB A-20 0.063 0.646 1 12.2 12.2  {light maroon
21 2T8C A-21 0.115 3.659 1 99.0 99.0  |dark red rerun 5x dil.
22 2T8C FD A22 | 0114 3.597 1 97.2 972 |dark red rerun 5x dil.

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.
2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

=7

Date:

! 4 -
ﬁm L — Date:

QA officer Review/Initial:
Laboratory Manager Review/,

’z’{;/,o/—(v
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Calculation Worksheet - RDX Analysis

TNT Washout Facility - SWMU 10 CALCULATION: Abs-(0.014/2.54)

Tooele Army Depot - Tooele, Utah 0.0225/2.54
RDX STD Lot#: 35005-24
Analysis Date:  4/9/02 RDX Test Kit ID: 1K1125
Batch Number: A Analyst Initial: AS
Wavelength: 510 nm Instrument: Spectro 22
ADSpackground: 0 Reporting Limit: 0.8 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
RDX Conc. (ppm)
No. Sample ID LabID | Absgupe { DF | Calculated | Reported Comments
1 Method Blank A-01 -0.003 1 -1.0 08U
2 Laboratory Control A-02 0.072 1 7.5 7.5
3 2M3B A-03 0.030 1 2.8 2.8
4 2M8B Lab Dup A-04 0.023 1 2.0 2.0
5 2M8EC A-05 0.000 1 -0.6 08U
6 2R8A A-06 1.270 1 142.1 142.1  [red
7 2R8A FD A-07 1.254 1 140.3 140.3  |red
8 2R8B A-08 0.444 1 49.3 49.3 dark pink
9 2R8C A-09 0.016 1 1.2 1.2
10 2R9A A-10 0.054 1 54 54 pink
11 2R9B A-11 0.059 1 6.0 6.0 pink
12 2R9C A-12 0.008 1 0.3 08U
13 2P9A A-13 0.201 1 22.0 22.0 pink
14 2P9B A-14 1.922 1 215.3 215.3 lred
15 2P9C A-15 0.018 1 1.4 14
16 2L7A A-16 0.129 1 13.9 13.9 pink
17 2178 A-17 0.255 1 28.0 28.0 dark pink
13 2L7C A-18 0.004 1 -0.2 0.8U
19 2T8A A-19 0.910 1 101.6 101.6 |pink
20 2T8B : A-20 0.003 1 -0.3 080 -
21 2T8C A-21 0.016 1 1.2 1.2 yellow
22 2T8C FD A-22 0.016 1 1.2 1.2 yellow
23 1T5B DIL. A-23 0.032 2 6.0 6.0 pink

Notes: 1) Abs for lab control sample must be between 0.069 to 0.108 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

7 7 ~ Yl

QA officer Reviewﬂniti% P Date: /02—
Lab. Manager Review/Iiit 23 % o ﬂ o Date: ;
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DATA VALIDATION REPORT - Level III Review

SDG No.:__4/9/02 Fraction: _TNT & RDX
Lab: Field Lab Project Name: _Tooele
Reviewer: RA Date: April 17,2002

This report presents the findings of a review of the referenced data. The report consists of this
summary, a listing of the samples included in the review, copies of data reports with data qualifying
flags applied, supporting documentation, and an explanation of the data qualifying flags employed.
The review performed is based on the USEPA National Functional Guidelines for Data Review
modified to reflect the level of review requested, the specifics of the analytical method employed, and
provisions of the approved project specific QAPP.

Major
Anomalies: None.

Minor
Anomalies: None.

Correctable
Anomalies: None.

Comments: It should be noted that some LCS absorbances were less than the lower control limit
specified in the method for TNT and RDX. The manufacturer, SDI, was contacted and
required to conduct a stability study using the same TNT and RDX standards used in
the field. The study indicated that the standard shipped to the field was degraded. URS
then required SDI to re-certify the standard. Four replicate analyses were performed,
under controlied conditions, of the standard lots in question. The average absorbance
+/- 3 X STDEV was used to establish new control limits for the LCS analyses. All
absorbances were within the newly established window. It should also be noted that
TNT results from samples 2R8A, 2R8AFD, 2T8C, 2T8CFD; and RDX results from
samples 2R8A, 2R8AFD, 2R8B, and 2T8A need to be diluted and re-analyzed. These
results will be provided in a later batch.

Signed: ﬁ /j[l/ko»igm'/

SWMU 10
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Apr-16-02 12:22pm From-SD! DE 384438054 =331 r.ui/sul r-uos

Y
=]

Jasen Al

URS Corp.

849 Irternational Drive, Suite 320 —- _
Linthizum, MD 21090

Strate 3ic Diagnostics Incorporated
111 Pincader Drive
Newak, DE 19702

Dear ‘ason,

Thant: you for using our Ensys TNT and RDX test kits on your Tocele Project. We truly appreciate doing business
with 1JRS, and your office in particular. The Ensys TNT and RDX 1est kits passed our internal QC and are
functioning properly. SDI has recently run both the Ensys TNT and RDX test kits for the lots that you are using and

shown that the QA/QC standards are resulting in absorbance values lower than indicated in the User's Guide.

The absorbances that SDI has obtained using a Hach DR2010 for the TNT and RDX standards are:

INT . RDX:
0.261 0.171
0.29¢ 0.150
0.265 0.151
0.27G 0.141

Based upon the the absorbance values that SDI has provided you, your calculations for the upper control limit and
lowes control limit for the test kits are correct,

Sincerely,
— ==
Rich Quashne

Soutlieastern Account Manager
Strat:gic Diagnostics, Inc.
(800 544-8881 x244
(302:456-6782 (Fax)
rquashne@sdix.com

Strategic Diagnostics Incorporated, 111 Pencader Dr., Newark, DE 19702 (302) 456-6739, (800) 544-8881
T E-193

e ——




Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/9/02 Extraction Kit ID: 1k1125
Batch Number: A Analyst Initial: AS
Sample Solvent | Extract
No. Sample ID Lab ID |Weight (g)| Add (mL)| Color Comment
| Method Blank A-01 50 ml Laboratory QC sample
2 Laboratory Control A-02 50 mil Laboratory QC sample
3 2MS8B A-03 10.009 50 ml 040802 1232
4 2MS8B Laboratory Dup A-04 10.015 50 mi Laboratory QC sample
5 2MBC A-05 10.003 50 ml 040802 1237
6 2R8A A-06 10.005 50 ml | browwyellow 040802 1445
7 2R8A FD A-07 10.006 S0 ml | brown/yettow 040802 1445
8 2REB A-08 10.014 50 ml 040802 1449
9 2R8C A-09 10.010 50 ml 040802 1452
10 2R9A A-10 10.005 50 ml 040802 1520
11 2R9B A-11 10.005 50 ml 040802 1522
12 2R9C A-12 10.007 50 ml 040802 1530
13 2P9A A-13 10.007 50 mi 040802 1410
14 2P98 A-14 10.018 50 mi 040802 1412
15 2P9C A-15 10.017 50 ml 040802 1419
16 2L7A A-16 10.008 50 ml 040802 1615
17 2L7B A-17 10.004 50 ml 040802 1618
18 2L7C A-18 10.017 50 ml 040802 1625
19 2T8A A-19 10.019 50 ml 040802 1550
20 2T8B A-20 10.006 50 ml | browniyellow 040802 1552
21 2T8C A-21 10.009 50 ml brown 040802 1600
| 22 2T8C FD A-22 10.007 50 mi brown 040802 1600

Note/Comment: Exiract for RDX 1T5B dilution is from 04/08/02A baich.

L

/] Fd

(
QA officer Review/Initial: \y Date: \// Ny
Laboratory Manager Reviewﬂnitial/},}' /A/-,;, S~ Date: oL

/ L4
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Analysis Date:  4/9/02 TNT Test Kit ID:
Batch Number: A Analyst Initial:
Wavelength: 540 nm Instrument:
ADbSyackground: 0.000 Reporting Limit:

CALCULATION:  ADSeamnie-{ADSinaX4)
0.0323

1E1165

MS

Hach DR2000

0.7 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

TNT Conc. (ppm)
No. Sample ID Lab ID | AbSiitiat | AbSiampie | DF | Calculated | Reported Comments
1 Method Blank A-01 0.000 0.000 1 0.0 0.70
2 | Laboratory Control | A-02 0.000 0.311 l 0.6 9.6
3 2MSB A-03 | 0.001 0.033 1 0.9 0.9 |very slight pink
4 2MS8B Lab Dup A-04 0.002 0.032 1 0.7 0.7 very slight pink
5 2M8C A-05 0.007 0.094 l 2.0 2.0 pink
6 2R8A A-06 | 0.058 3.518 | 101.7 101.7 |blood red rerun 5x dil.
7 2R8A FD A-07 0.062 3.627 1 104.6 104.6 |blood red rerun 5x dil.
8 2R8B A-08 0.010 0.177 { 4.2 4.2 pink
9 2R8C A-09 0.009 0.170 1 4.1 4.1 pink
10 2R9A A-10 | 0004 | 0.060 1 1.4 1.4 |slight pink
11 2R9B A-11 0.003 0.068 1 1.7 1.7 slight pink
12 2R9C A-12 0.019 0.272 1 6.1 6.1 pink
13 2P9A A-13 0.008 0.115 1 2.6 2.6 slight pink
14 2P9B A-i4 0.004 0.134 1 3.7 3.7 slight pink/brown
15 2P9C A-15 0.009 0.167 1 4.1 4.1 pink
16 2L7A A-16 0.007 0.076 1 1.5 1.5 very slight pink
17 2178 A-17 0.020 0.597 1 16.0 16.0 dark pink
18 2L.7C A-18 0.004 0.167 1 4.7 4.7 pink
19 2T8A A-19 0.024 0.361 1 8.2 8.2 pink/black
20 2T8B A-20 0.063 0.646 1 12.2 12.2  |light maroon
21 2T8C A-21 0.115 3.659 1 99.0 99.0  |dark red rerun 5x dil.
22 2T8C FD A-22 0.114 3.597 1 97.2 97.2  |dark red rerun 5x dil.

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

7 '
QA officer Review/Initial: {/

Laboratory Manager Revie /), ? 2(;“ - //

Date:
Date:

E-195




Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10 CALCULATION: Abs-(0.014/2.54)
Tooele Army Depot - Tooele, Utah 0.0225/2.54

RDX STD Lot#: 35005-24
Analysis Date:  4/9/02 RDX Test Kit ID: IKI1125
Batch Number: A Analyst Initial: AS
Wavelength: 510 nm Instrument: Spectro 22
AbSpackground* 0 Reporting Limit: 0.8 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

RDX Conc. (ppm)
No. _Sample ID Lab ID | Absgmpe | DF | Calculated | Reported Comments
i Method Blank A-01 -0.003 . I -1.0 0.8U
2 | Laboratory Control A-02 0.072 | 7.5 7.5
3 2MS8B A-03 0.030 { 2.8 2.8
4 2M8B Lab Dup A-04 0.023 ! 2.0 2.0
3 2M8C A-05 0.000 | -0.6 0.8U
6 2R8A A-06 1.270 1 142.1 142.1  |red
7 2R8A FD A-Q7 1.254 L 140.3 140.3  |red
8 2R8B A-08 0.444 1 49.3 49.3 dark pink
9 2R8C A-09 0.016 i 1.2 1.2
10 2ROA A-10 0.054 1 5.4 54 pink
11 2R9B A-11 0.059 | 6.0 6.0 pink
12 2R9C A-12 0.008 1 0.3 0.8U
13 2P9A A-13 0.201 i 22.0 22.0 pink
14 2P9B | A-14 1.922 L 215.3 2153  (red
5 2P9C A-15 0.018 1 14 1.4
16 2L7A A-16 0.129 1 13.9 13.9 pink
17 2L78B A-17 0.255 1 28.0 28.0  |dark pink
18 2L7C A-18 0.004 1 -0.2 08U
19 2T8A A-19 0.910 1 101.6 101.6 |pink
20 2T8B A-20 0.003 l -0.3 0.8U
21 278C A-21 0.016 1 1.2 1.2 yellow
22 2T8C FD A-22 0.016 1 1.2 1.2 |yellow
23 1T5B DIL A-23 0.032 2 6.0 6.0 |pink

Notes: 1) Abs for lab control sample must be between 0.045 to 0.075 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

QA officer Review/Initial: e Date: .
Lab. Manager Review/Initia £ z E;Zé e 4.2 - Date: P




Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/9/02 Extraction Kit [D: R RN
Batch Number: A Analyst Initiai: AS 7
Sampie Soivent | Extract .
No. Sample ID Lab ID | Weight (g)| Add (mL)| Color Comment
1 Method Blank A-01 S50 mi Laboratory QC sample
2 Laboratory Control A-02 50 mi Laboratory Q€ sample
3 2M3B A-03 o 50 ml : 040802 1232
4 2M8B Laboratory Dup A-04 | .7, 05 50 mi Laboratory QC sample
5 2MRC A-05 {/0.003 S50 mi 040802 1237
6 2R8A A-06 |0 ¢rr, 50mi i setias 040802 1445
7 2R8A FD A-07 |,¢, Lot S0ml b e o 040802 1445
8 2RSB A-08 | /5 crd 50 mi ’ 040802 1449
9 2R8C A-09 ARSI 50 ml 040802 1452
10 2R9A A-10 /0, 6C5 50 mi 040802 1520
11 2R9B A-11 | /0 005 50 mi 040802 1522
12 2R9C A-12 | g7 | 50ml 040802 1530
13 2PSA A-13 1e.ec? 50 mi 040802 1410
14 2P9B A-14 1 10.01% 50 ml 040802 1412
15 2P9C A-15 | p o7 50 ml 040802 1419
16 2L7A A-16 | 10 i 50 ml 040802 1615
17 2L7B A7 | bt 50 ml 040802 1618
18 2L7C A-18 | 1B i 7 50 mi 040802 1625
19 2T8A A-19 | i¢.¢19 50 ml ’ 040802 1550
20 2TSB A20 | ool | S0ml [ Buedseive 040802 1552
Note/Comment: b g T30 1’ A2 ! 16,209 Boad “'Ji""”' ‘EL‘ rvry Ype
37 FTS L F0 0 A2 v s T Fa gy e pd oG 000
QA officer Review/Initial: Date:
Laboratory Manager Review/Initial: Date:
SWMU 10
~— KR CMS-TEAD
E-197
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Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10 CALCULATION: Abs-(0.014/2.54)

Tooele Army Depot - Tooele, Utah 002251254

RDX STD Lot#: 35005-24
Analysis Date: 4/9/02 RDX Test Kit [D: 1K1125
Batch Number: A Analyst Initial: AS
Wavelength: 310 om Instrument: Spectro 22
AbSpackeround: 0 Reporting Limit: 0.8 ppm

(If the reading is ureater than = 0.002 in magnitude. clean cuvettes and redo steps 2a - 2g.)

RDX Conc. (ppm)

No. Sample ID LabID { AbSsampie DF | Calculated | Reported Comments
| Method Blank A-01 A N) i

2 Laboratory Control A-02 C.ciz 1

3 2MS8B A-03 | £.C5 1

4 2M8B Lab Dup A04 1 0.2 2 1

5 2M8C A-05 | 7, oo 1

6 2R8A A-06 ;o2 1 ;oct

7 2R8A FD A-07 | /7,2 5u 1 Fe

8 2RSB A08 | o, udy 1 Tavk 2w b
9 2R8C A09 | C. Ol 1 /

10 2R9A A-10 o, 5y 1 "k

11 2R9B A-11 | £, C55 1 " nd e

12 2R9C A-12 | L cog 1 o

13 2P9A A-13 | & 2¢cy 1 Jink

14 2P9B A-14 | 1.922 1 g

15 2P9C A-15 | C oig 1

16 2L7A | A-16 | (O, /29 1 inl

17 2L7B A7 | o255 1 nym
18 2L7C A-18 | &, o0 1 i

19 2T8A A-19 | 090 1 Ak

20 2T8B A20 |, o3 1 !

21 2T8C A2l | ¢ o/ 1 et

22 2T8C FD A22 | .00k I i ilow

23 IT5B DIL A23 | .03 2 Aotk

/

Notes: 1) Abs for lab control sample must be between 0.069 to 0.108 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

QA officer Review/Initial: Date:
Lab. Manager Review/Initia Date:
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Calculation Worksheet - TN'T Analysis

TNT Washout Facility - SWMU 10 ' CALCULATION:  AbScormia{AbSig X4)
Tooele Army Depot - Tooele, Utah 0.0323
Analysis Date:  4/9/02 TNT Test it ID: /£ {165

Batch Number: A Analyst Initial: MS

Wavelength: 540 nm [nstrument: Hach DR2000
AbSgaciceround: 0.000 Reporting Limit: 0.7 ppm

(If the reading is greater than = 0.002 in magnitude. clean cuvertes and redo steps 2a - 2g.)

TNT Conc. (ppm)

No. Sample ID Lab 1D | AbSigitiat | AbScampie DF | Calculated | Reported Comments

1 Method Blank A-01 [0.000 | 0.000 1

2 | Laboratory Control | A-02 | 0.000 | 0.3/ 1

3 2MS8B A-03 | 0.001 0.0%% ! Jery shaht aoie

4 | 2MSBLabDup | A-04 {p.602 |0.032 | 1 fu

5 2M8C A0S | Q.007 | Q.09Y l 0 e

6 2R3A A-06 | (0058 |3.5.8 1 blood ced St
7 2R8A FD A07 10062 |3427 ! . L
8 2R8B A-08 | 0.010 | 0.177 ! Aol

9 2R3C A-09 10,9009 16.170 1 L

10 2R9A A10 | 0.004 |0.050 | 1 shgnt ik

11 2R9B A-11 | 0.00% [0.0068 1 il

12 2R9C A-12 10.019 | 0212 1 o

13 2P9A A-13 10.008 |0-us 1 sliant pok

14 2P9B A4 | 0.004 | 0.3 I slight ol punle

5 2P9C A-15 10.009 | 0.167 1 ple

16 2L7A A-16 |0.007 | 007l 1 ey shisht anle

17 2178 a7 | 0020 |0.547 I farle puele

18 2L7C A-18 |p.00d | 0.047 1 Dl

19 2T8A a19 |0.02¢ | Q. I VY,

20 2T8B A-20 10.04G5 0. 64k i keht maidn

21 2T8C A-21 10515 [3.vs9 1 doclt ced Sk
22 2T8C FD A-22 |0, uy 3.597 1 dark  ced Sx

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.
2) TNT cone. in method blank must be less than the reproting limit (0.7 ppm).

QA officer Review/Initial: Date:
Laboratory Manager Reviey Date:
E-199




DATA VALIDATION REPORT - Level 111 Review

SDG No.:__4/10/02 .. Fraction: _TNT & RDX
Lab: Field Lab Project Name:__Tooele
Reviewer: RA_ L Date:___ April 18, 2002

This report presents the findings of a review of the referenced data. The report consists of this
summary, a listing of the samples included in the review, copies of data reports with data qualifying
flags applied, supporting documentation, and an explanation of the data qualifying flags employed.
The review performed is based on the USEPA National Functional Guidelines for Data Review
modified to reflect the level of review requested, the specifics of the analytical method employed, and
provisions of the approved project specific QAPP.

Major
Anomalies: None.

Minor

Anomalies: The RDX results were over the linear range in the laboratory duplicate pair
2U9A/2U9A Lab Dup in batch B. These samples were re-analyzed at different
dilutions on 4/11/01. No data qualifying action was required.

Correctable
Anomalies: None.

Comments: It should be noted that some LCS absorbances were less than the lower control limit
specified in the method for TNT and RDX. The manufacturer, SDI, was contacted and
required to conduct a stability study using the same TNT and RDX standards used in

the field. The study indicated that the standard shipped to the field was degraded. URS

then required SDI to re-certify the standard. Four replicate analyses were performed,
under controiled conditions, of the standard lots in question. The average absorbance
+/- 3 X STDEV was used to establish new control limits for the LCS analyses. All
absorbances were within the newly established window. It should also be noted that
TNT results from samples 2U6A, 2U6B, 2R8ADL, and 2RSAFDDL need to be diluted
and re-analyzed. These results will be provided in a later batch.

Signed: Qﬁ/b’%a’ﬂ’l/

SWMU 10
KR CMS-TEAD
E-200
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Apr-18-62 12:22pm From-SDi DE 3YL-456-578Z 1=337¢ P.UI/UT F-hBY

[lsDs ‘
=]

Jason Al

URS Corp.

849 Irternational Drive, Suite 320 -
Linthizum, MD 21090

Strate zic Diagnostics Incorparated
111 Pencader Drive
Newak, DE 19702

Dear ‘ason,

Thanl: you for using our Ensys TNT and RDX test kits on your Tooele Project. We truly appreciate doing business
with [JRS, and your office in particular. The Ensys TNT and RDX 1est kits passed our internal QC and are
functioning properly. SDI has recently run both the Ensys TNT and RDX test kits for the lots that you are using and

shown: that the QA/QC standards are resulting in absorbance values lower than indicated in the User's Guide.

The absorbances that SDI has obtained using a Hach DR2010 for the TNT and RDX standards are:

TNT: RDX:
0.261 0.171
0.29¢ 0.150
0.265 0.151
0.270 0.141

Baser! upon the the absorbance values that SDI has provided you, your calculations for the upper control limit and
fower control limit for the test kits are correct.

Sincerely,
Rich Quashne

Southeastern Account Manager
Strat:gic Diagnostics, Inc.
(800 544-3881 x244
(302'1456-6782 (Fax)

rqua: hne@sdix.com

Straiegic Diagnostics Incorporated, {11 Peg_c_ader Dr.,, Newark, DE 19702 (302) 456-6789, {800) 544-3881
E-201
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/10/02 Extraction Kit ID: 1K1125
Batch Number: A Analyst Initial: MS
Sample Solvent | Extract
No. Sample ID Lab ID |Weight (g)| Add (mL)| Color Comment
1 Method Blank A-01 50 ml Laboratory QC sample
2 Laboratory Control A-02 50 ml Laboratory QC sample
3 2U4A A-03 10.018 50 ml 041002 0747
4 2U4A LAB DUP A-04 10.021 50 ml Laboratory QC sample
5 2U4B A-05 9.991 50 ml 041002 0747
6 2U4B FD A-06 10.009 50 ml 041002 0747
7 204C A-07 9.994 50 ml 041002 0752
8 2U6A A-08 10.026 50 ml 041002 0805
9 2U6B A-09 10.011 50 ml 041002 0807
10 2U6C A-10 10.010 50 ml 041002 0812
11 3Q10A A-11 10.017 50 ml 041002 0830
12 3Q10B A-12 10.012 50 ml 041002 0832
13 3Q10C A-13 10.026 50 ml 041002 0838
14 3010A A-14 10.001 50 mli 041002 0910
15 3010B A-15 10.034 50 ml 041002 0912
16 3010C A-16 10.013 50 ml 041002 0918
17 INSA A-17 9.990 50 ml 041002 0935
18 3N9B A-18 10.033 50 ml 041002 0937
19 3N9C A-19 10.019 50 ml 041002 0942
20 3010B FD A-20 10.005 50 ml 041002 0912
Note/Comment:

QA officer Review/Initial: Q Date: '%/ZJZ; Z
Laboratory Manager Review/Initial %,_///W Date: q,mgm/

—
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 10 - CALGULATION: ADScermpa-(ADS12X4)

Tooele Army Depot - Tooele, Utah 0.0323
Analysis Date:  4/10/02 TINT Test Kit ID:

Batch Number: A Analyst Initial: MS

Wavelength: 540 nm Instrument: Hach DR2000
AbSsyackeround: 0.000 : Reporting Limit: 0.7 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

TNT Conc. (ppm)
No. Sample ID Lab ID | Absiitiar | AbSiumpe | DF | Calculated | Reported Comments
1 Method Blank A-01 0.002 0.003 1 -0.2 0.70
2 | Laboratory Control | A-02 0.002 0.307 1 93 9.3
3 2U4A A-03 0.016 0.126 1 1.9 1.9 light pink
4 2U4A LAB DUP A-04 0.016 0.132 1 2.1 2.1 light pink
5 2U4B A-05 0.004 0.002 1 -0.4 0.70.
6 2U4B FD A-06 0.003 0.001 1 -0.3 07U
7 2U4C A-07 0.022 0.188 i 3.1 3.1 pink
8 2UBA A-08 0.030 1.155 1 32.0 32.0 |dark pink need 2x dil.
9 2U6B A-09 0.106 2972 1 78.9 78.9  Ired need 50x dil.
10 2U6C A-10 0.072 1.001 I 22.1 22.1 dark pink
1 3Q10A A-11 0.000 0.015 1 0.5 0.7U |light yellow
12 3Q10B A-12 0.001 0.011 1 0.2 07U
13 3Q10C A-13 | 0.006 0.057 1 1.0 1.0 |light pink
14 3010A A-14 0.000 0.025 1 0.8 0.8
15 3010B A-15 0.002 0.014 1 0.2 0.7U |lemon yellow
16 3010C A-16 0.005 0.088 1 2.1 2.1 light pink
17 3NSA A-17 0.004 0.035 1 0.6 0.7U |very slight pink
18 3N9B A-18 0.006 0.060 1 1.1 1.1 slight pink
19 3N9C A-19 0.006 0.055 1 1.0 1.0 slight pink
20 3010B FD A-20 0.001 0.012 1 0.2 07U
21 2R8A DL A-21 0.022 1.080 5 153.6 153.6 |red need 10x dil.
22 2REAFD DL A-22 0.027 1.619 5 2339 233.9 [red need 10x dil.
23 2T8C DL A-23 0.036 3.016 5 4446 444.6 |dark red need 100x dil.

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

* Dilution data were in 4/11/02 Batch,A. //

QA officer Review/Initial: C S/ Date: \/Z/fch
Laboratory Manager Review/Init é % lﬂf é 2‘,‘, éé Date: ié( p7!¢7),

- E-205



Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10 CALCULATION: Abs-(0.014/2.54)

Tooele Army Depot - Tooele, Utah 0.022512.54
Analysis Date:  4/10/02 RDX Test Kit ID: 1K1125
Batch Number: A Analyst Initial: AS
Wavelength: 510 nm Instrument: Spectro 22
AbSpackground: 0.001 Reporting Limit: 0.8 ppm
(If the reading is greater than £ 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
RDX Conc. (ppm)

No. Sample ID LabID | AbSgmye | DF | Calculated | Reported Comments

1 Method Blank A-01 0.004 1 02 0.8U

2 | Laboratory Control A-02 0.069 1 7.2 7.2

3 2U4A A-03 0.003 1 0.3 08U

4 | 2U4A LAB DUP A-04 0.003 1 03 08U

s 2U4B A-05 0.002 1 -0.4 0.8U

6 2U4B FD A-06 0.003 1 0.3 0.8U

7 2U4C A-07 0.005 1 0.1 08U

8 2U6A A-08 0.406 1 452 45.2  |See Dilution

9 2U6B A-09 0.016 1 12 1.2

10 2U6C A-10 0.008 1 0.3 08U

11 3Q10A A-11 0.002 1 -0.4 08U

12 3Q10B A-12 0.002 1 -6.4 08U

13 3Q10C A-13 0.003 ] -0.3 08U

14 3010A A-14 0.002 1 -0.4 0.8U

15 3010B A-15 0.003 1 -0.3 08U

16 3010C A-16 0.003 1 -0.3 08U

17 3NSA A-17 0.002 1 -04 0.8U

i8 3N9B A-18 0.002 i -0.4 0.8U

19 3N9C A-19 0.004 1 -0.2 0.8U

20 3010BFD A-20 0.002 1 -0.4 08U

Notes: 1) Abs for lab control sample must be between 0.045 to 0.075 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

* Dilution data in 4/11/02 Batch B.

QA officer Review/Initial: :0

Lab. Manager Review/Initia /” 35 #/vc02—//—
S IGL T2
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/10/02 Extraction Kit ID: 1E1167
Batch Number: B Analyst Initial: MS
Sample Solvent | Extract
No. Sample ID Lab ID |Weight (g){ Add (mL)| Color Comment
1 Method Blank B-01 50 ml Laboratory QC sample
2 Laboratory Control B-02 50 ml Laboratory QC sample
3 2U9%A B-03 10.002 50ml | green/ brown 041002 0950
4 2U9A Lab Dup B-04 10.003 50 ml | green/brown| Laboratory QC sample
5 2U9B B-05 10.023 50 ml 041002 0952 B
6 2U9C B-06 10.006 50 ml 041002 0957
7 3A9A B-07 | 10.021 50 ml | light grey 041002 1050
8 3A9A FD B-08 10.01 50 ml | light grey 041002 1050
9 3A9B B-09 9.997 50 mi 041002 1055
10 3A9C B-10 10.019 50 ml 041002 1058
11 3A7A B-11 9.994 50 ml | light grey 041002 1105
12 3A7B B-12 10.015 50 mi 041002 1107
13 3A7C B-13 10.025 50 ml 041002 1112
14 3C9A B-14 10.017 50 ml 041002 1010
15 3C9B B-15 10.017 50 ml 041002 1012
16 3C9C B-16 10.021 50 ml 041002 1018
17 3V5A B-17 10.005 50 ml 041002 1343
18 3V5B B-18 10.029 50 ml 041002 1350
19 3VsC B-19 10.010 50 ml 041002 1352
20 3V7A B-20 10.008 50 ml | brown/ green 041002 1402
Note/Comment:
QA officer Review/Initial: Date:  ~7//Hy 2

Laboratory Manager Review/Initial /77 2/) _/’é{é ff~ Date: ¥/
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Analysis Date:  4/10/02 TNT Test Kit ID:
Batch Number: B Analyst Initial:
Wavelength: 540 nm Instrument:
AbSpackground: 0.000 Reporting Limit:

CALCULATION: ADS o= (ADS X4}

0.0323

1E1167

MS

Hach DR2000

0.7 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

TNT Conc. (ppm)
No. Sample ID Lab ID | AbSytiai | AbSgumpie | DF | Calculated | Reported Comments
1 Method Blank B-01 0.000 0.001 1 0.0 07U
2 | Laboratory Control | B-02 0.000 0.301 1 9.3 9.3 See Re-run data below.
3 2U9A B-03 0.049 0.877 1 211 21.1  |light brown/red
4 2U9A Lab Dup B-04 0.050 0.882 1 21.1 211 |light brown/red
5 2U9B B-05 | 0015 | 0296 1 73 73 |pink
6 2U9C B-06 0.018 0.240 1 5.2 5.2 pink
7 3A%9A B-07 0.006 0.071 1 1.5 1.5 slight brown/yellow
3 3A9A FD B-08 0.005 0.06% 1 1.5 1.5 v. slight pink/brown
9 3A9B B-09 -0.002 0.000 1 0.2 07U
10 3A9C B-10 -0.002 0.002 1 0.3 0.7U
11 3ATA B-11 0.016 0.057 1 -0.2 0.7U [slight brown/yellow
12 3A7B B-12 -0.002 0.001 1 0.3 0.7U
13 3A7C B-13 -0.002 -0.001 1 0.2 0.70
14 3C%A B-14 -0.002 0.0338 | 1.4 1.4 v. slight pink/brown
15 3C9B B-15 -0.002 -0.003 1 0.2 0.7U
16 3C9C B-16 -0.002 0.002 1 0.3 0.7U |v.slight yellow
17 3V5A B-17 0.001 0.011 1 0.2 0.7U
18 3VsSB B-18 0.000 0.019 1 0.6 0.7U |slight pink
19 3V5C B-19 0.002 0.060 1 1.6 1.6 pink
20 IVIA B-20 0.020 1.046 1 29.9 29.9 red
21 2T8C FD DL B-21 0.039 3.253 5 479.4 479.4  Ired need 50x dil.

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

/

* Lab control was reanalyzed and had initial abs: 0.000 and sample abs: 0.330, which meets criteria

** Dilution data were in 4/11/02 Batch A.

QA officer Review/Initial: i/
Laboratory Manager Revie ( Z ift d —

Date:
Date:
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Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10 CALCULATION: Abs-(0.014/2.54)

Tooele Army Depot - Tooele, Utah 0.0225/2.54

Analysis Date:  4/10/02 RDX Test Kit ID: 1K1125
Batch Number: B Analyst Initial: AS
Wavelength: 510 nm Instrument: Spectro 22
AbSpackground: Reporting Limit: 0.8 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

RDX Conc. (ppm)
No. Sample ID Lab ID | AbSgmpe | DF | Calculated | Reported Comments

1 Method Blank B-01 0.002 1 -0.4 0.8 U ’

2 | Laboratory Control B-02 0.059 1 6.0 6.0 .
3 2U9A B-03 1.931 1 217.4 217.4  |See dilution
4 2U9A Lab Dup B-04 1.178 1 132.4 132.4  |See dilution
5 2U9B B-05 0.022 1 1.9 19

6 2U9C B-06 0.028 1 25 2.5

7 3A9A B-07 0.002 1 -04 08U

8 3A9A FD B-08 0.002 1 -04 0.83U

9 3A9B B-09 0.002 1 -0.4 0.8U

10 3A9C B-10 0.002 1 -04 08U

11 3ATA B-11 0.002 1 -0.4 0.8U

12 3A7B B-12 0.003 i -0.3 08U

13 3A7C B-13 0.002 l -04 08U

14 3C%A B-14 0.003 1 -0.3 08U

15 3C9B B-15 0.003 1 -0.3 08U

16 3C9C B-16 0.002 1 -04 08U

17 3V5A B-17 0.003 1 -0.3 08U

18

19
20

Notes: 1) Abs for lab control sample must be between 0.045 to 0.075 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

* Due to short pf test kit components (used on a previous batch), samples 3V5B, 3V5C, and 3V7A were

analyzed in 4/11/02 batch B.

**% Dilution data were in 4/11/02 batch B.

QA officer Review/Initial: / ) Date: /2
Lab. Manager Review/Initia S M e— Date: 170




Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

i

Extraction Date: i1 /02 xtraction Kit [D:
Batch Number: A Analyst [nitial:
Sample Soivent | Extract
No. Sample ID Lab ID |[Weight (g)| Add (mL){ Color Comment
1 Method Blank A-01 50 ml Laboratory QC sample
2 Laboratory Control A-02 50 ml Laboratory QC sample
3 LY ) A-03 i~ 08 50 ml L e
1 T A LY A-04 oo 50 mi d Laboratory QC sample
5 BERE T A-03 7991 | 30ml
6 NSV I S A-06 o o] 50 mi
70 2aag A-07 | 2.99¢7 | 50mi | et
8 Tl A A-08 1AL 50ml | -steifona
91 1u. A-09 | c.oaw SOml |er) hoen
0] 2wy A10 | secie | s0ml |
11 Qe A A-11 ic.ci ? 50 ml
12 %310 8 A-12 16212 | 50ml
13 LWL A-13 .00 50 ml
14 Loig A\ A-14 | .03 50 ml
5] 30.¢8 A5 [igcs | S0ml
16 3C i L A-16 | iz.c13 50 ml
17 YN A A-17 | 9440 50 ml
18 ENFNEC I N A-18 ic. 033 50 ml
19 AN L A-19 15,019 50 ml
20 10i90 €D A-20 | iv.005 50 ml
Note/Comment:
QA officer Review/Initial: Date:
Laboratory Manager Review/Initial Date:




Calcuiation Worksheet - RDX Analysis

TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

CALCULATICN: Abs-(0.014/2.54)
0.0225/2.54

Analysis Date:  4/10/02 RDX Test Kit ID: 1K1125
Batch Number: A Analyst Initial: AS <4,
Wavelength: 510 nm Instrument: " Spectro 22
AbShackground: 7 7o Reporting Limit: 0.8 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2
RDX Conc. (ppm)

No. Sample ID Lab ID | AbSqmge { DF | Calculated | Reported Comments

1 Method Blank A-01 R 1

2 Laboratory Control A-02 ” Y 1

3 2U4A A03 | 7o 1

4 2U4A LAB DUP A-04 A 1

5 204B A-05 b o0 1

6 2U4B FD A-06 ) co5 l

7 2U4C A-07 cTosS i

8 2U6A A-08 Ll 1

9 2U6B A-09 | .07 L i

10 2U6C A-10 | & 00K !

11 3Q10A A-11 | T 002 1

12 3Q10B A-12 | £.002 1

13 3Q10C A-13 | 2, 085 1

14 3010A A-14 | D.ECE 1

15 3010B A-15 | 2, 205 1

16 3010C A-16 e 1

17 3N9A A-17 | 2,08 1

18 3N9B A-18 | D2 1

19 3N9C A-19 | T rod 1

20 3010B FD A20 | 2. 0oL 1

Notes: 1) Abs for lab control sample must be between 0.069 to 0.108 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

QA officer Review/Initial:

Lab. Manager Review/Initia

Date:
Date:




Calculation Worksheet - TNT Analysis

TNT Washout Facility - SWMU 10 CALCULATION:  AbS. ynpia-(ADS s X4)
Tooele Army Depot - Tooele, Utah 0.0323
Analysis Date:  4/10/02 TNT Test Kit ID:

Batch Number: A Analyst [nitial: MS

Wavelength: 540 nm [nstrument: Hach DR2000
AbSpaciground: 0.000 Reporting Limit: 0.7 ppm

(If the reading is greater than + 0.002 in magmitude. clean cuvettes and redo steps 2a - 2g.)

TNT Conc. (ppm)

No. Sampie ID Lab ID | AbSinitiat | ADSsampie | DF | Calculated | Reported Comments

1 Method Blank A-01 0.002 0.003 1 -0.2 07U

2 Laboratory Control A-02 0.002 0.307 1

3 2U4A A-03 | ™ oiw | D2 3, bl s
4 | 2U4ALABDUP | A-04 | Jcii. |2 5L 5 T

5 2U4B A-05 |0 meg Y e F

6 2U4B FD A06 | N ~Ap B S al 5

7 2U4C A-07 {7 np2 | 2SN 1 ot

8 2U6A A-08 |n 3¢ [ 1.:i55 1 Aot St
9 2U6B A-09 10.1¢6 | 2872 1 o b

10 2U6C A0 |0 72 | irai 1 A L

§! 3Q10A A1l | 5.cod | doi4 1 R
12 3Q10B A12 | Doeoi | v 1 T

13 3Q10C A13 1200 18857 1 Dbk e
14 3010A A-14 |5.00 | ens 1 T

15 3010B A-15 In ocZ [ .01y 1 G uv il
16 3010C A-16 |i> o5 | 2093 1 RN
17 3N9A A-17 | 0.CoY | 4.838 1 g <o fib ol
13 3N9B A-18 | nnst e 1 it et
19 3N9C A-19 1802 (0259 1 et

20 3010B FD A20 {S.c0i (0.8 1

21 2RS8A DL A21 |g.c2z2 | ]ego 5

20 2R8A FD DL A2 | 2CAT7 ] L b1g 5

23 2T8C DL A23 | 583 | o 5

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.

2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

QA officer Review/Initial: Date:
Laboratory Manager Review/Init Date:

2oy di




Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 1/10/02 Extraction Kit [D:
Batch Number: B Analyst Initial;
Sampie Soivent | Extract
No. Sampie ID Lab ID |Weight (2)| Add (mL)| Color Comment
l Method Blank B-01 50 ml Laboratory QC sample
2 Laboratory Control B-02 50 ml Laboratory QC sample
3 209A B-03 10.002 | S0ml |"wtinoac 041002 0950
4 2U9A Lab Dup B-04 10.003 50 mi " Laboratory QC sample
5 2U%B B-05 10.023 50 mi 041002 0952
6 2U9C B-06 .| io.cag 50 ml 041002 0957
7 3A9A B-07 8¢ 2 S50ml | < e 041002 1050
8 3A9A FD B-08 Lo 50ml ' 041002 1050
9 3A9B B-09 | 9997 50 mi 041002 1055
10 3A9C B-10 | .%...7 50 ml 041002 1058
11 3ATA B-11 Fahy 50ml | it e 041002 1105
12 3A7B B-12 iors’ 50 ml 041002 1107
13 3A7C B-13 Sy 50 ml 041002 1112
14 3C9A B-14 e o) S0ml 041002 1010
15 3C9B B-15 froon 7 50 ml 041002 1012
16 3C9C B-16 PRV S50 ml 041003-1018
17 Vs A B-17 oS 50 ml o dise 2 1y g
18 L5 3 B-18 | 7z.ca9 50 ml sUIs22 1350
19 Y e B-19 | /i.oie 50 ml ' Clipez 1255
20 WIH B-20 | ".oC & S0ml | oven/inzem ciligel ey
Note/Comment:
QA officer Review/Initial: Date:
Laboratory Manager Review/Initial: Date:
SWMU 10
- KR CMS-TEAD
E-213
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Calculation Worksheet - RDX Analysis

TNT Washout Facility - SWMU 10 CALCULATION: Abs-{(0.014/2.54)

Tooele Army Depot - Tooele, Utah 0.02252.54

Analysis Date:  4/10/02 RDX Test Kit ID: 1K1125

Batch Number: B Analyst Initial: AS =,
Wavelength: 510 nm Instrument: Spectro 22
AbSpackeround: SoEa Reporting Limit: 0.8 ppm

(1f the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

RDX Conc. (ppm)

No. Sample ID Lab ID | AbSqumpe | DF | Calculated | Reported Comments

1 Method Blank B-01 |, o072 1

2 Laboratory Control B-02 S OSH 1

3 2U9A B-03 | /73 1 lore v/
4 2U9A Lab Dup B-04 | /./73 I Vol g
5 2098 B-05 | N.ou2 ) fak

6 209C B-06 | | /iy 1 Vo

7 JA9A B-07 |- o} i

8 3A9A FD B-08 | 7. O 1

9 3A9B B-09 | . ok 1

10 3ASC B-10 | 7. o802 !

11 3A7A B-11 | »n 087 1

12 3A7B B-12 | o853 i

13 3A7C B-13 2,004 1

14 3C9%A B-14 AR 1

15 3C9B B-15 | 7.2205 1

16 3C9C B-16 | » 202 [

17 3V5A B-17 | npC» | 1

18 B-18 1

19 B-19 1

20 B-20 1

Notes: 1) Abs for lab contro! sample must be between 0.069 to 0.108 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

QA officer Review/Initial: Date:
Lab. Manager Review/Initia Date:
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Calculation Worksheet - TN'T Analysis

TNT Washout Facility - SWMU 10 CALCULATION:  AbS.ommpa-{ADS i X4)
Tooele Army Depot - Tooele, Utah 0.0323
Analysis Date:  4/10/02 TNT Test Kit [D: 1E1167

Batch Number: B Analyst Initial: MS

Wavelength: 340 nm Instrument: Hach DR2000
AbSpacceround: SO0 Reporting Limit: 0.7 ppm

(If the reading is greater than = 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

TNT Conc. (ppm)

No. Sample ID Lab ID | AbSinitit | ADSsampte | DF | Calcuilated | Reported Comments

1 Method Blank B-01 | a 08 |2 oy 1

2 | Laboratory Control | B-02 | C.oIC A Iy 1

3 2094 B-03 | ~eud 2497 | 1 e s

4 2U9%A Lab Dup B-04 [T Rl 1 a

5 2USB B-05 | 8§ |2 29 1 ik

6 2U9C B-06 |7 ~3 & & iwe 1 #

7 3A%9A B-07 ' 1 St fnnd o dla
8 3A9A FD B-08 1 ool o F it F dypras
9 3A9B B-09 ! ‘ )

10 3A9C B-10 1

ii 3A7A B-11 1 Sitc b faen ’{lﬂ,(/m
12 3A7B B-12 1 i o

13 3A7C B-13 1

14 3C9A B-14 1 Vo stk vk s
15 3C9B B-15 1 I

16 3C9C B-16 1 o Shieht geilny
17 3V5SA B-17 |1, 1 S

18 3VsB B-18 [C.¢ o t Lkt e

19 3VsC B-19 [ncce | Qowe | 1 Duic

20 3V7A B-20 |Qc:n i oM, 1 Ceae o

21 2T8C FD DL B-21 5 o

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.
2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).

i Condol o oun 809 0.53¢
QA officer Review/Initial: Date:
Laboratory Manager Revies Date:
SWMU 10
— KR CMS-TEAD
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DATA VALIDATION REPORT - Level ITI Review

SDG No.:___4/11/02 Fraction:  TNT & RDX
Lab: Field Lab Project Name:__Tooele
Reviewer: RA Date: April 17, 2002

This report presents the findings of a review of the referenced data. The report consists of this
summary, a listing of the samples included in the review, copies of data reports with data qualifying
flags applied, supporting documentation, and an explanation of the data qualifying flags employed.
The review performed is based on the USEPA National Functional Guidelines for Data Review
modified to reflect the level of review requested, the specifics of the analytical method employed, and
provisions of the approved project specific QAPP.

Major
Anomalies: None.

Minor

Anomalies: The %RPD for the field duplicate pair 3V7B/3V7BFD was greater than the QC limit
(82%) for the RDX analyses in batch A. These samples were re-analyzed at a dilution
factor of 5. The %RPD was still greater than the QC limit at 47%. These results were
flagged “J,f.

Correctable
Anomalies: None.

Comments: It should be noted that some LCS absorbances were less than the lower control limit
specified in the method for TNT and RDX. The manufacturer, SDI, was contacted and
required to conduct a stability study using the same TNT and RDX standards used in
the field. The study indicated that the standard shipped to the field was degraded. URS
then required SDI to re-certify the standard. Four replicate analyses were performed,
under controlled conditions, of the standard lots in question. The average absorbance
+/- 3 X STDEV was used to establish new control limits for the LCS analyses. All
absorbances were within the newly established window. '

Signed: J,a/ﬁalf}gﬂ/l/

SWMU 10
KR CMS-TEAD
E-216
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Apr-16-82 12:2Zpm From-SD1 DE 302-456~5782 T-337  P.01/01 F-583
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LT
=

Jason Al

URS Corp.

849 Irternational Drive, Suite 320 -
Linthizum, MD 21090 )

Strate zic Diagnostics Incorporated
111 P:ncader Drive
Newak, DE 19702

Dear ason,

Thanl: you for using our Ensys TNT and RDX test kits on your Tooele Project. We truly appreciate doing business
with /RS, and your office in particular. The Ensys TNT and RDX test kits passed our internal QC and are
functioning properly. SDI has recently run both the Ensys TNT and RDX test kits for the lots that you are using and

shown that the QA/QC standards are resulting in absorbance values lower than indicated in the User's Guide.

The absorbances that SDI has obtained using a Hach DR2010 for the TNT and RDX standards are:

TINT RDX:
0.291 0.171
0.29C 0.150
0.263 0.151
0.27C 0.141

Bases! upon the the absorbance values that SDI has provided you, your calculations for the upper control limit and
lowes control limit for the test kits are correct.

Sincerely,
Rich Quashne '

Soutlieastern Account Manager
Strategic Diagnostics, Inc.
{800 544-8881 x244
(302:456-6782 (Fax)
rqua:hne@sdix.com

Strategic Diagnostics Incorporated, 111 Pegg_ader Dr., Newark, DE 19702 (302) 456-6789, (800) 544-3881
) E-217
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Extraction Log - TNT and RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/11/02 Extraction Kit ID: {E1165
Batch Number: A Analyst Initial: MS/AS
Sample Solvent Extract
No. Sample ID Lab ID |Weight (g){Add (mL)| Color Comment
1 Method Blank A-01 50 mi Laboratory QC sample
2 Laboratory Control A-02 50 ml Laboratory QC sample
3 4V10A A-03 10.000 50 ml | grey/brown 041002 1407
4 4V10A LAB DUP A-04 10.020 50 ml | grey/brown | Laboratory QC sample
5 3V7B A-05 10.027 50 ml | grey/yellow 041002 1405
6 3V7B FD A-06 10.017 50 ml | grey/yellow 041002 1405
7 3V7C A-07 10.027 50 ml red/brown 041002 1508
8 4V10B A-08 9.997 50 ml 041002 1510
9 4V10C A-09 10.032 50 mi 041002 1515
10 4T10A A-10 10.000 50 ml 041002 1522
{1 4T10B A-11 10.000 50 ml 041002 1525
12 4T10C A-12 9.997 50 ml 041002 1527
13 4X6A A-13 10.029 50 ml 041002 1540
14 4X6B A-14 10.025 50 ml 041002 1542
15 4X6B FD A-15 10.025 50 ml 041002 1542
16 4X6C A-16 9.984 50 mi 041002 1550
17 3V7B A-17 2.008 - 50 ml 041002 1405
18 3V7B FD A-18 2.010 50 mi 041002 1405
19 3v7C A-19 2.008 50 ml 041002 1508
20
Note/Comment:
i s/
QA officer Review/Initial: /% Date: 7/ ( g/g'z.,
Lab Manager Review/Initial: 2 §\5 ﬂéf,{é.—_. Date: QZ{ ;j(/l
SWMU 10
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Calculation Worksheet - TNT Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Analysis Date:  4/11/02 TNT Test Kit ID:
Batch Number: A Analyst Initial:
Wavelength: 540 nm Instrument:
ADbSpackground” 0.000 Reporting Limit:

-{AbS X4
0.0323

CALCULATION: Abs

IE1165

MS

Hach DR2000

0.7 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

TNT Conc. (ppm)
| No. __Sample ID Lab ID | AbSiija | AbSumpe | DF | Calculated | Reported Comments
1 Method Blank A-01 0.002 0.001 ! 0.2 070
2 | Laboratory Control | A-02 0.005 0.307 1 8.9 8.9
3 4V10A A-03 0.014 0.102 l 14 1.4 slight brown/pink
4 | 4VIOALABDUP | A-04 0.009 0.073 1 1.1 1.1 |Lab. Dup.
5 3V7B A-05 0.024 0.554 i 14.2 14.2 dark pink
6 3V7B FD A-06 0.023 0.5 1 12.6 12.6  [dark pink
7 3V7C A-07 0.059 0.747 i 15.8 15.8 brown/red
8 4V10B A-08 0.002 0.005 { -0.1 07U
9 4V10C A-09 -0.004 0.007 | 0.7 0.7
10 4T10A A-10 0.000 0.009 L 0.3 07U
11 AT10B A-11 0.001 0.042 1 1.2 1.2 light pink
12 4T10C A-12 | 0.003 0.050 1 1.2 1.2 |light pink
13 4X6A A-13 0.004 0.032 1 0.5 0.7 U |very slight pink
i4 4X6B A-14 -0.001 -0.006 1 -0.1 070
15 4X6B FD A-15 -0.001 -0.005 | 0.0 070
16 4X6C A-16 -0.001 -0.006 1 -0.1 070
17 2T8C FD DL, A-17 0.004 0.338 50 498.5 498.5 |dark pink
18 2U6A DL A-18 0.005 0.508 5 75.5 75.5  |(light pink
19 2U6B DL A-19 0.003 0.082 50 108.4 1084 Ipink
20 2R8A DL A-20 0.036 0.657 10 158.8 158.8 |dark pink
21 2R8A FD DL A-21 0.014 0.561 10 156.3 156.3 |[dark pink
| 22 |  2TSCDL A-22 0.007 0.348 50 4954 4954  pink

Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.

2) TNT conc. in method blank must be iess than the reproting limit (0.7 ppm).

7
//
i/ Date:

QA Officer Review/Initial:
Lab Manager Review/Initial: N /s Date:

s

SWMU 10
— KR CMS-TEAD
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Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

0.0225/2.54

CALCULATION: Abs-{0.014/2.54)

Analysis Date:  4/11/02 RDX Test Kit ID: 1K1125
Batch Number: A Analyst Initial: AS
Wavelength: 510 nm Instrument: Spectro 22
AbSpacxground: 0.001 Reporting Limit: 0.8 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
RDX Conc. (ppm)
No. Sample ID LabID | AbSgmpe | DF | Calculated | Reported Comments
! Method Blank A-01 0.001 1 -0.5 0.8U
2 | Laboratory Control | A-02 0.074 1 7.7 7.7
3 4V10A A-03 0.059 l 6.0 6.0
4 | 4VIOALABDUP | A-04 0.070 1 7.3 7.3 ‘
5 3V7B A-05 1.561 1 175.6 175.6 |See Dilution - A-17 7k
6 3VIB FD A-06 0.654 ! 73.2 73.2 |See Dilution - A-18 5AY
7 3V7C A-07 1.922 1 2164 2164 |[See Dilution - A-19
8 4V 10B A-08 0.007 1 0.2 0.8U
9 4Vv10C A-09 0.007 l 0.2 0.8U
10 4T10A A-10 0.005 1 -0.1 0.8U
11 4T10B A-11 0.006 i 0.1 0.8U
12 4T10C A-12 0.006 1 0.1 0.8U
13 4X6A A-13 0.004 1 -0.2 08U
14 4X6B A-14 0.004 1 -0.2 08U
15 4X6B FD A-15 0.004 1 0.2 0.8U
16 4X6C A-16 0.004 { -0.2 0.8U _
17 3V7B A-17 0.074 5 38.7 387 |1 f J
18 3V7B FD A-18 0.117 ] 62.9 629 (I f 3; ¢
19 3V7C A-19 0.049 10 49.1 49.1
20

Notes: 1) Abs for lab control sample must be between 0.045 to 0.075 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

* Lab control data was not provided. Will check with analyst and provide the data later.

QA officer Review/Initial: J@/

Lab. Manager Review/Initia, " 2 %ﬁ s //B
LA

Date:  “fflifit

SWMU 10
— KR CMS-TEAD
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Extraction Log - RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: VARIOUS Extraction Kit ID: 1K1125
Batch Number: B Analyst Initial: AS
Sample Solvent | Extract
No. Sample ID Lab ID |Weight (g)] Add (mL)| Color EXTRACT DATE
1 Method Blank B-01 50 ml Laboratory QC sample
2 Laboratory Control B-02 30 ml Laboratory QC sample
3 IT5A B-03 2.000 50 ml 4/9/02
4 1T5A LAB DUP B-04 2.003 50 ml 4/9/02
5 2BSA B-05 10.027 50 ml 4/8/02
6 2MB8A B-06 10.007 50 ml 4/8/02
7 2R8A B-07 2.012 50 ml 4/11/02
8 2RB8A FD B-08 1.997 50 ml 4/11/02
9 2R8B B-09 10.014 50 ml 4/9/02
10 2P9B B-10 10.018 50 mil 4/9/02
11 2T8A B-11 10.019 50 ml 4/9/02
12 2U6A B-12 10.026 50 mi 4/10/02
13 3V7A B-13 10.008 50 ml 4/10/02
14 3VSB B-14 10.029 50 ml ~ 4/10/02
15 3V5C B-15 10.010 50 ml 4/10/02
16 2U9A B-16 2.002 50 mi 4/10/02
17 2U9A LAB DUP B-17 2.010 50 ml 4/10/02
18
19
20

Note/Comment: For RDX dilution analysis only

-
QA officer Review/Initial: { // Date:

Laboratory Manager Review/Initial: _@ // lai- /Z/L__, Date:

SWMU 10
— KR CMS-TEAD
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Calculation Worksheet - RDX Analysis

TNT Washout Facility - SWMU 10 CALCULATION: Abs-(0.014/2.54)
Tooele Army Depot - Tooele, Utah 0.0225/2.54

Analysis Date: ~ 4/11/02 RDX Test Kit ID: IK1125
Batch Number: B Analyst Initial: AS
Wavelength: 510 nm Instrument: Spectro 22
AbSpacrground: 0.001 Reporting Limit: 0.8 ppm
(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
RDX Conc. (ppm)
No. Sample ID Lab ID | AbSgmge | DF | Calculated | Reported Comments

l Method Blank B-01 0.00! 1 -0.5 08U

2 | Laboratory Control | B-02 0.071 1 7.4 7.4

3 IT5A B-03 0.117 5 62.9 62.9

4 1TSA LAB DUP B-04 0.139 5 75.3 75.3

5 2B8A B-05 0.125 2 27.0 27.0

6 2MBA B-06 0.203 2 44.6 44.6

7 2R8A B-07 0.168 5 91.7 91.7

8 2R8A FD B-08 0.152 5 82.7 82.7

9 2R8B B-09 0.144 2 31.3 31.3

10 2P9B B-10 0.390 10 434.0 434.0

11 2T8A B-11 0.102 i0 108.9 108.9

12 2UB6A B-12 0.082 5 43.2 43.2

13 3VT7A B-13 0.033 2 6.2 6.2

14 3V5B B-14 0.004 1 -0.2 0.8U

15 3V5C B-15 0.002 1 -0.4 0.8U

16 2U09A B-16 0.208 10 228.6 228.6

17 2U9A LAB Dup B-17 0.238 10 262.5 262.5

18 2P9B B-18 0.220 20 484.3 484.3

19

20

Notes: 1) Abs for lab control sample must be between 0.045 to 0.075 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

/,/
QA Officer Review/Initial: { &~ , Date:
Lab Manager Review/Tnitial /3 A7 ML~ Date:
V/ ey

SWMU 10
~— KR CMS-TEAD
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Extraction Log - TNT and RDX Analysis
INT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

Extraction Date: 4/11/02 Extraction Kit ID: Ere
Batch Number: A Analyst Initial: MS AS
Sampie Soivent | Extract
No. Sample ID Lab ID | Weight (g)| Add (mL)| Color Comment
! Method Blank A-01 50 ml Laboratory QC sample
2 Laboratory Control A-02 50 mi Laboratory QC sample
3 4V10A A-03 t.cpl 50 mi 041002 1407
4 4V10A LAB DUP A-04 SLond 50 ml Laboratory QC sample
5 3V7B A-05 C.cL7 50 ml 041002 1405
6 3VIB FD A-06 0.0l 50 ml 041002 1405
7 3V7C A-07 8. Co S0 mi 041002 1508 .
8 4V10B A-08 7097 50 mi 041002 1510
9 4V 10C A-09 .02 50 mi 041002 1515
10 4T10A A-10 | ;6. 50 ml 041002 1522
11 4T10B A-11 /T.C02 50 ml 041002 1525
12 4T10C A-12 3. 977 50 ml 041002 1527
13 HX0GA A-13 2.027 50 ml OFeae 2 159¢
14 4 X5 A-14 0. oxs 50 ml AYioen 135%2
15 4 X 63 ED A-15 |/¢.cas 50 ml QYret 2 isy2
16 YxX Ll A-16 | ?.957 50 mi Sqeds 1SGT
17 315 A-17 | & 28 50 mi
18 3v IS FD A-18 > o/ 50 mi
19 3V 7 A-19 (.l edy S0 ml
20 A-20 50 ml
Note/Comment:
QA officer Review/Initial: Date:
Laboratory Manager Review/Initial: Date:
SwWMU 10

s st

- KR CMS-TEAD
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Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10
Tooele Army Depot - Tooele, Utah

CALCULATION: Abs-(0.014/2.54)
0.0225/2.54

Analysis Date: /11,02 RDX Test Kit ID: 1K1125
Batch Number: A Analyst [nitial: AS ~%
Wavelength: 310 nm Instrument: Spectro 22
AbSpacicround: 0.001 Reporting Limit: 0.8 ppm
(If the reading is greater than = 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)
RDX Conc. (ppm)

No. Sample ID Lab ID | AbSampe | DF | Calculated | Reported Comments

1 Method Blank A-01 | 2. 0o/ l

2 Laboratory Control A-02 7, pIY 1

3 4V10A A-03 | 2,057 L URES

4 | 4VIOALABDUP | A-04 Lo 1 ik

5 3V7B A05 | /. 5Ly I ;;,C o

6 3V7B FD A-06 |0, 554 I Cea it v

7 3V7C A07 [/.9:2 [ 1 Ko ot it

8 4V108B A-08 |~ o7 1 J

9 4V10C A-09 |, 0087 1

10 4T10A A-10 |/ g 1

11 4T10B A-11 1V 0oL 1

12 4T10C A-12 |7 0 1

13 4X6A A-13 |8 004 1

14 4X6B A-1d |2 co# 1

15 4X6B FD A-15 |, o0d 1

16 4X6C A-16 | .00 1

17 2 ] 5 A-17 | 0. 0T |1

B 278 v | A (A g7 | 1

9] 370 A9 [ A,04G | 1

20 A-20 1

Notes: 1) Abs for lab control sample must be between 0.069 to 0.108 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

QA officer Review/Initial: Date:
Lab. Manager Review/Initia Date:
SWMU 10
— KR CMS-TEAD
E-226
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Calculation Worksheet - TNT Analysis

TNT Washout Facility - SWMU 10 CALCULATION:  ABS anpie={ADS 1 X4)
Tooele Army Depot - Tooele, Utah 0.0323
Analysis Date:  4/11/02 INT Test Kit ID: ; /=// . «—

Batch Number: A Analyst Initial: AL

Wavelength: 540 nm Instrument: Hach DR2000
AbSpauground: . o . Reporting Limit: 0.7 ppm

(If the reading is greater than + 0.002 in magnitude, clean cuvettes and redo steps 2a - 2g.)

TNT Conc. (ppm)
No. Sampie ID Lab ID | ADbSipicai | AbSwampie | DF | Caiculated | Reported Comments
1 Method Blank A0L (oo | s ~ey 1 0.0 0.7U
2 | Laboratory Control | A-02 | .5 {2507 1 0.0 07U
3 by o 3NFE A-03 | SEirdes| v o 2 1 0.0 07U [Suyr howd ikt
4 | 3¥Fcdab Dup A-04 |~ cc7 | 075 1 0.0 0.7U |Lab.Dup. */
5 177" 3y7B A-05 | ooy | 8 yiv L 0.0 07U | doid s
6 3V7B FD A-06 (o2 (o Yoy 1 0.0 07U "
7 Ry e 4VI6A A-07 | 8L a0y 7 | 1 0.0 07U | foe. / oor
8 4V10B A-08 | c.oerlopes |1 0.0 0.7U
9 4v10C A-09 | -c.ocy 0.0 1 0.0 0.7U
10 4T10A A-10 | C.con |l @ 209 1 0.0 0.70
il 4T10B A-11 1¢.cey 130y i 0.0 07U | oowtd oo
12 4T10C A-12 | p.oe3 |0 dT©o L 0.0 07U <
| LA 23 FDDE A3 ——0:639——3-253 5 4794 4794—redreed-S6xdit:
70 || W Z72TSCFDDL w4 | A-l4 {Cory | 0,338 | 50 0.0 07U ke
s a5 |71 206ADL (vt A-15 {0025 |0 508 |52 0.0 070 | s ik
gl 16 peis 206BDL * | A-16 |ecp3 e og |50 0.0 07U S onde !
Y [ rlbin omsapr | A7 [ SiE [0 w37 10 0.0 07U |
TN A8 24 2RSAFDDL | A-18 [y | R5e 10 0.0 07U
N % oT8C DL #lf | A-19 ¢ o7 | D34S | 50 0.0 07U
20 A-20 1 0.0 07U
Notes: 1) Abs for lab control sample must be between 0.307 to 0.373 for the test to be in control.
2) TNT conc. in method blank must be less than the reproting limit (0.7 ppm).
> 413 ) C.04 0§32 4 VoSheh b el
Y A Yl 13 -¢ ¢ -cL.onds / {
S fary Svhs £ podr  0ocosT
¢ A/ Yok 008 T ong /
QA officer Review/Initial: Date:
Laboratory Manager Revies Date:
SWMU 10
-— KR CMS-TEAD
E-227
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Calculation Worksheet - RDX Analysis
TNT Washout Facility - SWMU 10

Tooele Army Depot - Tooele, Utah

CALCULATION: Abs-{0.014/2.54)

Q.0225/2.54

Analysis Date:  4/11/02 RDX Test Kit ID: 1K1125
. Batch Number: B Analyst Initial: AS -
Wavelength: 510 nm [nstrument: Spectro 22
AbStackeround: 0.001 Reporting Limit: 0.8 ppm
(1f the reading is greater than = 0.002 in magnitude. clean cuvettes and redo steps 2a - 2g.) :
RDX Conc. (ppm)
No. Sample ID Lab ID | AbSsampe | DF | Calculated | Reported Comments
1 Method Blank B-01 {7, 7> 1
2 | Laboratory Control B-02 |~ "} 1
3 1TSA B-03 G, 3
4 1TSA LAB DUP B-04 R 5
5 2BSA B-05 | p .15 2
6 2MSA B-06 CCD 2
7 2R8A B-07 | /LY 5
3 2R8A FD B-08 {p (521 5
9 2R8B B-09 | g, fsd| 2
10 2P9B B-10 | o 17d M o p, 390 oFe 0,174 £ pF10 mY,
11 2T8A B-11 | »~ 102 | 10
12 2U6A B-12 | 7, 0% 5
13 3V7A B-13 D LA5 2
14 3VSB B-14 | doow | 1
15 3VsC B-15 | C,cca 1
16 2U9A B-16 |, 25% 10
17 2U9A LAB Dup B-17 | p, L3¢ 10
18 2796 B-18 |, 220 | AD
19 B-19 1
20 B-20 1

Notes: 1) Abs for lab control sample must be between 0.069 to 0.108 for the test to be in control.

2) RDX conc. in method blank must be less than the reproting limit (0.8 ppm).

QA officer Review/Initial: Date:
Lab. Manager Review/Initia Date:
SWMU 10
— KR CMS-TEAD
E-228
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DATA VALIDATION REPORT - Level III Review

SDG No.: TEADO4 § Fraction: Explosives .
Lab: DATA CHEM Project Name: ___Tooele Army Deport__
Reviewer: JA__ Date: May 22, 2002

This report presents the findings of a review of the referenced data. The report consists of this
summary, a listing of the samples included in the review, copies of data reports with data qualifying
flags applied (as required), the data review checklist, supporting documentation, and an explanation
of the data qualifying flags employed. The review performed is based on the USEPA National
Functional Guidelines for Organic Data Review (February 1994) modified to reflect the level of
review requested, the specifics of the analytical method employed, and provisions of the approved
project specific QAPP.

Major
Anomalies: None.

Minor

Anomalies: The equipment blank (2-EB) located in SDG G0239018 contained 2.4,6-trinitro-
toluene (2,4,6-TNT) at 0.0954 pg/L.. Since 2,4,6-TNT was either non-detected in the
associated samples or positive detections were greater than five times the equipment
blank concentration, no data qualifying action was taken.

The surrogate recoveries for 3.4-dinitrotoluene (3,4-DNT) were less than the lower
control limit (80.5%) due to matrix interference in samples 2T8CLA (76%),
2T8CLAMS (79.9%), and 2T8CLD (79.0%). Since sample 2T8CLAMS is a QC
sample, no data qualifying action was taken. Samples 2T8CLA and 2T8CLD were
diluted by a factor of five, re-analyzed for 2,4,6-TNT by the laboratory, and displayed
similar resuits. All positive results were flagged “J, s” and non-detects were flagged
“UJ, s” in these two samples.

The MS/MSD recoveries for 2,4,6-TNT (163% and 0.512%) were outside the control
limits due to matrix interference. Since the 2,4,6-TNT concentration in the parent
sample was greater than four times the spiking concentration, no data qualifying
action was taken.

2,4.6-TNT resuits in samples 2R8ALA, 2T8CLA, and 2T8CLD; and the RDX result
in sample 2R8ALA exceeded the linear range of the calibration curve. These three
samples were diluted by a factor of 5 and reanalyzed by the laboratory. Since only
2,4,6-TNT and RDX results from the dilution analysis were reported on the Form Is,
no data qualifying action was taken.

The %RPDs between primary and confirmatory analyses for several explosive
compounds were greater than the acceptance limit (40% RPD). These results, except
those previously flagged due to surrogate recovery failure, were flagged "J, g" by the
reviewer.

E-229
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SDG: TEADO4
Page No.: 20f2

Correctable
Anomalies: None.

Comments: Compound 2,6-DNT in sample 1TSCLA was not detected in the confirmation
analysis. The 2,6-DNT peak is in the retention window and is a distinct peak. Based
on the judgement of the analyst, this compound is definitely present. Since this result
was less than the reporting limit and was flagged “J” by the laboratory, no further
data qualifying action was taken.

Sample 2T8CLA dilution raw data for the confirmation analysis were not provided
by the laboratory. The laboratory was contacted and missing data were received.

On the basis of this evaluation, the laboratory appears to have followed the specified
analytical method and correctly applied data qualifiers to the results according to the
provisions of the site specific QAPP, with the exception of errors discussed above.
All data, as qualified, are usable for their intended purpose based on the data
reviewed.

Signed: @V/\ /@4\*%&‘—"

SWMU 10
KR CMS-TEAD
E-230
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COVER GE
PA Form COVER-V1.3

04260213590880
“Page 1

TR

ny : G023801R

ANALYTICAL REPORT FOR
URS Corporation

Phone (301) 652-2215 Fax{301) 656-8059

DCL Report Group..: 02C-0086--02
Dats Printed...... : 26—APR-02 13:59%

Project Protocol #: P0232001 -
Client Ref Number.: TEAD SWMU 10(a) Su

URS Corporation Release Number....: TEADO4

Attention: Ed Fahnline
7101 Wisconsin Ave., Suite 320
Bethesda, MD 20814

Analysis Method{s): 8330

Laboratory

Date Date -
B Client Sample Name Sample Name Sampled Received
Method Blank BL-194427-1 WA NA
LCS QC~-194427-1 NAa NA
1TSCLA 02C00733 08-APR-02 09-APR-02
1H4BLA 02C00734 08-APR-02 09-APR~02
2J37BLA 92C00735 08—-APR-02 09-APR-02
2RBALA 02C00736 08—-APR—-Q2 39~APR-012
27T3CLA 02C00737 0B8-APR-02 09-APR-02
2L73BMS Q2C0U737TMS G8—-APR-02 09-~APR-02
2L7BMD Q02C00737MSD 08~APR-~-02 09-~APR-02
2T8CLD Q2C00738 G8—~APR-02 09-APR-02

P I

H-26-02.
; Analysf: Thomas T McE«% Date
o
U e F~29-02
Reviewer: Gloria wW. Heungy Data
HKebarch F, 4/29/02
Lab Supervisor: Richard W, wade Didta [

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.com
FAX (801) 268-9992 E-mail: lab@datachem.com

- 159
E-231
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DATAS

LASORATOR! ES

A Soranson Company
Data Printed......... :
Client Name..........:

: TEADO4

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

26—APR-02 13:53

: URS Corporation

10(a)

: Not Provided

Date Recszived........ : 0§5—-APR-02 00:20
DCL Preparation Group: 60233027

Date Prevared........ : 1L8—-APR-02 00:900
Praparation Method...: 8330

Aliquot Weight/Veolume: 2.0g

Net Weight,/Volume....:

Analytical Results

Not Required

SubcC

w)
[}
[ ]

(9]
2

Form RLIMS63A-v1.3

04260213590880
"Page 4

AR

S5023804K

Client Sample Name: 1TSCLA

DCL Sample Nanas..
DCL Report Group..
Matrix............:
Date Sampled......:
Reporting Units...:
Report Basis......
Parcent Moisture..:

DCL Analysis Group:
Analysis Method...:
Instrument Type...
Instrument ID.....:
Column Type....... :

.+ 02C00733
: 02C-0086-02

: SCIL t

08-APR~02 07:40
ug/9

: [JAs Received Zlbried

20.7

G0233027
8330

¢ HPLC

LC-38

Ultracarb 0ODS
ErPrimary
[Oconfirmation

Date
Analvte Analyzsd MDL Result Comment | Qual. |Dilution CRDL
1,3,5-Trinitrobenzene 24-APR-02 16:456]| 0.0113 4.97 1 0.10 jjg
1,3-Dinitrobenzeane 24-APR-02 16:456 0.0117 ND U 1 0.10
2,4,6-Trinitrotoluene 24-APR~02 16:46 ! 0.0187 0.369 1 0.20 :rg
2,4-Dinitrotoluene 24-APR-02 16:46| 0.0140 | 0.14s 3 1 0.20 |+
2,6-Dinitrotoluene 24—-APR-02 16:456 0.0205 0.177 J 1 0.20 ’3
2-Amino—-4,6-Dinitrotoluene 24-APR-02 16:46 0.0318 ND u 1 0.20
2-Nitrotoluene 24-APR—-02 16:46 0.0381 ND u 1 0.40
3~Nitrotoluene 24—-APR-02 16:46 0.0702 ND U 1 0.40
4—-Amino—2 ,6—Dinitrotoluene 24—-APR-02 16:468 0.0444 ND U 1 0.20 -
4—Nitrotoluene 24-APR-02 16:46 0.0401 ND U i 0.40
HMX 24-~APR—-02 16:46 0.0250 9.379 1 0.20 37?—
Nitrobenzene 24-APR—-02 16:46 0.0363 ND u 1 0.20
RDX 24-APR-02 16:46 | 0.0350 1.05 1 0.20 T
Tetrvl 24-APR—02 16:46| 0.0780 ND U 1 0.20 ’2’
Surrogate Recoveries

Spiked Percent

Analyte Result Amount Recovery
3,4-Dinitrotoluena 4.15 5.00 83.90

960 Vest LeVoy Drive / Salt Lake City, Utah 84123-2547

Phone (801) 266-7700
FAX (801) 268-9992

Veb Page: www.datachem.com
E-mail: lab@datachem.com

E-232

138§




(il

DATA

LABORATOR! ES
A Soresnson Company

Date Printed......... H
: TEADOY

DCL Preparation 1 80233027
Date Prepared........ :
Preparation Method...: 8330
Aliquot Weight, Volume: 2.0g

Net Welght,/Volume....:

Analytical Results

SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

26-APR-02 13:58

: URS Corporation
: TEAD SWMU 10{a) 3ubcC % 3
: Not Provided

: 09-APR~02 00:00

18-APR~32 30:20

Not Regquired

FORM A (TYPE I)

Client Sample Name: 1H4BLA
DCL Sample Name...: 02C00734
DCL Report Group..:

02C-0086-02

Matrix............: 301IL

Date Sampled......: 08—APR-02 08:37
Reporting Units...: yg/g

Report Basis......:

Percent Moisture..: 24.5

DCL Analysis Group: G023J027

Analysis Method...: 8230
Instrument Type...: HPLC
Instrument ID.....: LC-38
Column Type.......: Ultracarb oDs

KlPrimary

{Jconfirmation

Form RLIMS634-v1.3

04260212550850
“Page 5

IO

{Jas Received F]brieq

T3

Date
Analyte Analyzad MDL Result Comment | Qual. [Dilution CRDL
1,3,5~Trinitrobenzene 24-APR-02 17:13 ) 0.0113 ND u 1 9.10
1,3-Dinitrobenzens 24-APR-02 17:19 0.0117 ND ki g 1 0.10
2,4,6-Trinitrotoluene 24—-APR—-02 17:19 0.0187 ND u 1 0.20
2,4-Dinitrotoluene 24-APR—-02 17:19 | 0.0140 ND U 1 0.20
2,6-Dinitrotoluens 24-APR~-02 17:19 2.020% ND u 1 0.20
2—-Amino—4,6~Dinitrotoluene 24—-APR-02 17:19 0.080315 ND U 1 0.20
2-Nitrotoluene 24-2APR-02 17:19 0.0381 ND U 1 0.46
3~Nitrotoluene 24-APR-02 17:19 0.0702 ND u i 0.40
4-Amino-2,6~Dinitrotoluene 24—-APR-02 17:19 0.8444 ND u 1 0.20
4—Nitrotoluene 24-APR-02 17:19 0.0401 ND U 1 0.40
HMX 24—-APR—~02 17:19 0.06290 0.243 1 .20
Nitrobenzene 24~APR-02 17:19 0.0369 ND U 1 9.20
RDX 24—-APR-062 17:19 0.0350 0.211 i 0.20
Tetryvl 24-APR-02 17:19 0.0780 ND 44 1 0.20
Surrogate Recoveries

Spiked Percent

Analyte Result Anmount Recovery
3,4~Dinitrotoluene 4.23 5.00 84.5
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DATA

FORM A (TYPE I)
SINGLE METHOD ANALYSES

Form RLIMS634-v3:. 3

-P 04260213590880
age
NV SAUELE FNALYSIS DAmA SHEET IIHIHIIIIIHI[INIIIIIIIHIIIIIHIHIII!IIIII}
A So s on Co pany
Date Printed.........:; 26—-APR-02 13:3% Client Sample Name: 2J7BLA
DCL Sample Name...: 02C00735

Client Yame,.........: URS Corporation DCL Report Group..: 02C-0086—02
Client Ref Number....: TEAD SWMU 192({a) subC 4§ 33237 .
Sampling Site........: Not Provided Matrix............: SOIL
Release Number,......: : TEADO4 Date sSampled......: 08-APR~-02 11:57

Reporting Units...: ug/g
Date Recesived........: 09-APR-02 00:00 Report Basis...... : (JAs Received Ebried

Percent Moisture..: 2.9
DCL Praparation Group: GO0233027 DCL Analysis Group: 60233027
Date Prepared........: 18-APR-02 00:00 Analysis Method...: 33390
Preparation Method...: 38330 Instrument Type...: HPLC
Aligquot Weight,/Volume: 2.0g Instrument ID.....: LC-8
Net Weight /Volume....: Not Required Column Type.......: Ultracarb ODS

Zlerimary
Clconfirmation
Analytical Results
Date |
Analyta Analyzad MDIL Result Comment Qual. |Dilution CRDL
1,3,5-Trinitrobenzene 24-APR-02 17:51 0.0113 ND U 1 0.10
L
1,3-Dinitrobenzene 24—-APR-02 17:51 0.0117 ND ¢4 1 0.10
2,4,6-Trinitrotoluens 24-APR-02 17:51 | 0.0187 ND g 1 0.20
2,4-Dinitrotoluane 24-APR-02 17:51! 0.0140 HD U 1 0.20
2,6-Dinitrotoluene 24-APR-02 17:51] 0.0205 MD u 1 0.20
2—-Amino—4,6—-Dinitrotoluene 24-APR-02 17:51 0.0315 ND u 1 0.20
2—-Nitrotoluene 24-APR-02 17:51 0.03381 ND U 1 0.40
3—-Nitrotoluene 24-APR-02 17:51 0.0702 ¥D u 1 0.40
4~Amino-2,6-Dinitrotoluense 24-APR-02 17:51 0.0444 ND u 1 0.20
4-Nitrotoluene 24-APR-02 17:51 0.0401 ND U 1 0.40
HMX 24-APR-02 17:51| 0.0290 1.63 1 0.20 552?
Nitrobenzene 24-APR-02 17:51 0.03869 ND U 1 0.20
RDX 24~-APR-02 17:51] 0.0350 20.5 1 9.320
Tetryl 24-APR~02 17:51 0.0780 ND U 1 Q.20
Surrogate Recoveries
Spiked Percent

Analyte Result Amount Recovery
3,4~-Dinitrotoluene 4.17 5.00 83.4
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ATTACHMENTE

Field Screening vs. EPA Method SW846-8330
Correlation Analysis

When remedial action decisons are partiadly based on the results of field
screening data, EPA guidance suggests the need to test the accuracy and precision of
those data by some alternative and more definitive means. In general, field screening
results are confirmed by having an independent laboratory analyze approximately 10
percent of the data points from split samples. |f the results of the confirmation analyses
and the field screening techniques agree, the field screening data can be used in decision
making with a high degree of confidence.

The datistical tests include regresson analysis and both parametric and
nonparametric approaches to comparing group means and variances. The details of these
methods are extensively described in the literature and are not repeated herein.

Seventeen soil samples were split and analyzed in both the field (using
colorimetric test kit methods) and the confirmation laboratory (using EPA Method
SW846-8330). The field test kit results are reported as RDX and 2,4,6-TNT. The
confirmation laboratory method quantitatively analyzes RDX and TNT, as well as other
explosives that are detectable by the field kits.

The field test kits do not discriminate within certain classes of compounds. As a
consequence, the RDX or TNT test kits report a measured value for any or all analytes
present in a soil sample to which the kit is sensitive. The analyte classes and associated
method detection limits (MDLS) for the test kits are shown below:

Field Test Kit Method Detection Limits
by Compound Class (a)

Compound MDL Soil (ppm) | Compound [ MDL Soil (ppm)
RDX 0.8 2,46 TNT 0.7
HMX 2.4 2,4DNT 0.5
PETN 1.0 2,6-DNT 2.1
Nitroglycerine 8.9 1,3,5TNB 0.5
Nitroguanadine 10.1 1,3DNB <0.5
Nitrocellulose 422 Tetryl 0.9

2-NT >100
3NT >100
4-NT >100
4-AMDNT >100
NB >100

(d) MDLs are taken from manufacturer’ s literature.
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The RDX field test kit detects all of the listed nitroamines and related compounds,
and the TNT kit detects the listed nitrotoluene/nitrobenzene compounds. However, the
sensitivity of the test kit methodology varies depending on the analyte measured. For
example, if the compound RDX is present in a soil sample at 2.4 ppm, the reported result
for the test is 2.4 ppm. However, if the same soil sample contains only HMX, the same
2.4-ppm concentration is reported as 1.0 ppm as RDX. The associated test kit result is
reported as zero, or nondetect, in those instances where the sum of all analytes present is
less than 0.8 ppm as RDX. Finaly, and perhaps most importantly, a sample containing
RDX at 2.4 ppm and HMX at 2.4 ppm results in a reported total concentration of 3.4 as
RDX. Thus, to compare the field test kit results to laboratory results, the sum of the all
contributing compounds must be caculated, taking into account the differential
sensitivity of the test kit to the various compounds.

Analytical results were evaluated for accuracy in the measurements using linear
regression. Accuracy is a measure of how close the measured value is to the true value.
In this application, the confirmation laboratory concentrations are accepted as the true
value (independent variable), and the field test kit result is taken as the measured
(dependent) value. Thisis based on the presumption that the definitive data produced by
the confirmation laboratory is more accurate and precise, qualitatively and quantitatively,
than the screening level data produced by the field test kits.

If the field and laboratory analytical methods yield the same concentration value
for an identical sample, the data will have a linear regression coefficient of 1.0; a plot of
these data conforms to a line with a dope of 1.0 and a y-intercept of zero. Thus,
determining how well the analytical methods fit such a line can test their correlation.
Thisis the purpose of linear regression analysis.

Figures E1 and E2 present the regression results for the RDX and TNT data
(These data reflect the addition of all other detections in the compound class for the
laboratory results.) The correlation coefficients (R2) are 0.49 and 0.98 for RDX and
TNT, respectively. The TNT correlation suggests a close fit of the data to a straight line.
However, for RDX the corrélation is not as good. The deviation is largely due to a very
high RDX result in 2R8A (522 mg/kg) from the laboratory. HMX was reported at 32
mg/kg by the laboratory. At sample 3V 7B, the fixed and field laboratory results showed
far better correlation. We suggest that at levels requiring dilution, both laboratory and
field results may have greater uncertainty. Except for the highest sample, RDX
correlation was quite linear.

The measurement of decision maker’s risk — perhaps the most important of all
measurements considered here — is based on the premise that the field and confirmation
laboratory data match to an acceptable degree if the decision to be based on the two data
pointsisthe same. To the degree that the decision would differ depending on the datum,
the decision maker’srisk increases. Thus, this measure is presented as a percent decision
match.
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Field RDX (mg/kg)
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Figure E-1: RDX Regression Test
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Figure E-2: TNT Regression Test
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An evaluation was made to test the utility of the field test kit data in decision
making. If both field and fixed laboratory sample results are interpreted the same (i.e,,
sample does or does not exceed CAO), then they demonstrate a decision match. If,
however, field testing results would cause an opposite decision from laboratory results,
then there is a decision mis-match. The following table presents whether a sample would
trigger an area to be cleaned up or left in place based on CAO comparison

Decision Match Summary
L ocation RDX Decision (1) Match? TNT Decision (2) Match?
1E6C Leave Yes Leave Yes
1H4B Leave Yes Leave Yes
1H5C Leave Yes Leave Yes
118C Leave Yes Leave Yes
1K6C Leave Yes Leave Yes
IN7C Leave Yes Leave Yes
1P3C Leave Yes Leave Yes
1S7C Leave Yes Clean up Yes
1T5C Leave Yes Leave Yes
2J7B Leave Yes Leave Yes
2R8A Clean up Yes Clean up Yes
2T8C Leave Yes Clean up Yes
2U4B Leave Yes Leave Yes
3A9A Leave Yes Leave Yes
3010B Leave Yes Leave Yes
3V7B Clean up Yes Leave Yes
4X6B Leave Yes Leave Yes

(1) Based on acomparison to an RDX clean up of 31 mg/kg applied at any depth.
(2) Based on acomparisontoan TNT clean up of 86 mg/kg applied at any depth.

In this evaluation, we compare the results obtained from the confirmation laboratory and
the field laboratory to the soil cleanup level. The purpose of this comparison is to assess
the degree to which a decision maker would conclude that the action level had or had not
been exceeded based on the two sets of data. In many ways, this manner of assessment is
perhaps the most important because it focuses on the decision maker’s risk in choosing
one alternative over another.

For this effort, the lowest CAO (i.e., a surface soil clean up level) was applied to
test the decision matching. As summarized in the preceding table, n every case, a
decision- maker would make the same conclusion 100 percent of the time regarding
whether to cleanup an area of soil or leave it in place. From a practical view point, field
data may be used with confidence for decision making.
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In summary, the RDX and TNT field kits provide adequate precision and
accuracy compared with confirmation laboratory analyses to suggest that the data may be
used with confidence for decision making. Confirmatory sampling is still recommended
following any excavation for precise calculations of residual risk.
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